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This  AGARDograph  was  prepared  at  the  request  of  the  Fluid  Dynamics  Panel  of  AGARD. 


THE  MISSION  OF  AGARD 


The  mission  of  AGARD  is  to  bring  together  the  leading  personalities  of  the  NATO  nations  in  the  fields  of 
science  and  technology  relating  to  aerospace  for  the  following  purposes: 

- Exchanging  of  scientific  and  technical  information; 

~ Continuously  stimulating  advances  in  the  aerospace  sciences  relevant  to  strengthening  the  common  defence 
posture; 

- Improving  the  co-operation  among  member  nations  Ir.  aerospace  research  and  development; 

- Providing  icientiric  and  technical  advice  and  assistance  to  the  North  Atlantic  Military  Committee  in  the 
field  of  aerospace  research  and  development; 

- Rendering  scientific  and  technical  assistance,  as  requested,  to  other  NATO  bodies  and  to  member  nations 
in  connection  with  research  and  development  problems  in  the  aerospace  field; 

r'rovlding  assistance  to  member  nations  for  the  purpose  of  increasing  their  scientific  and  technical  potential; 

- Recommending  effective  ways  for  the  member  nations  to  uae  their  research  and  development  capabilities 
for  the  common  benefit  of  the  NATO  community. 

The  highest  authority  within  AGARD  is  the  National  Delegates  Board  consisting  of  officially  appointed  senior 
representatives  from  each  member  nation.  The  minion  of  AGARD  is  carried  out  through  the  Panels  which  are 
composed  of  experts  appointed  by  the  National  Delegates,  the  Consultant  and  Exchange  Program  and  the  Aerospace 
AppUcations  Studies  Program.  The  results  of  AGARD  work  are  reported  to  the  member  nations  and  the  NATO 
Authorities  through  the  AGARD  series  of  publications  of  which  this  is  one. 

Participation  in  AGARD  activities  it  by  invitation  only  and  is  normally  limited  to  citizens  of  the  NATO  nations. 


The  content  of  this  publication  has  been  reproduced 
directly  from  material  supplied  by  AGARD  or  the  authors. 
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1.  GENERAL  PREFACE 


At  the  1971  EUROVISC  meeting  in  London  the  late  Dietrich  KUchemann  suggested  to  the  first  author  that 
the  data  collection  which  he  had  started  for  his  own  research  purposes  would  be  generally  useful  1f  it 
could  be  extended  and  made  accessible  In  standardised  form.  Thus  this  project  was  launched  under  the 
auspices  of  EUROVISC,  and  it  has  remained  so  through  the  assistance  and  advice  of  an  Informal  advisory 
group,  consisting  of  L.C.  Squire  (Cambridge),  O.L.  Stollery  (Cranfleld)  and  K.G.  Winter  (RAE  Bedford). 

The  data  collection  and  handling  have  throughout  been  funded  by  the  German  Research  Council  (DFG)  and 
the  Technical  University  Berlin.  By  1973  the  computational  framework  was  established  by  H.J.  KUster  and 
the  actual  work  had  been  started.  At  the  beginning  of  1974  the  team  was  Joined  by  Miss  C.  Mohr,  who  has 
since  handled  all  the  computational  work,  and  by  the  second  author,  on  leave  from  Imperial  College. 

During  that  year  we  were  able  to  lay  the  foundations  and  complete  most  of  the  stnicturo  of  the  catalogue. 
Our  work  was  encouraged  by  the  agreement  of  the  Fluid  Dynamics  Panel  of  AGARD  to  support  and  arrange 
publication,  with  Professor  Fannel^ip  (Trondheim)  as  AGARD  editor.  Since  that  time  we  have  been  engaged, 
principally,  on  the  physical  labour  of  handling  all  the  data  and  the  mlnutae  of  presentation,  above  all 
In  the  Inevitably  unsuccessful  pursuit  of  consistency.  Had  we  been  fully  aware  of  the  force  of 
Dr.  Johnson's  coeinent  that  "making  dictionaries  Is  dull  work"  It  Is  doubtful  that  we  would  have  had  the 
temerity  to  start.  As  It  Is,  the  final  product  Is  the  result  of  the  labour  of  so  many  hands  In  addition 
to  our  own  that  the  attempt  at  proper  acknowledgement  below  must  needs  be  hopelessly  Incomplete. 

We  hope  to  follow  this  volume,  which  Is  a compilation  of  fact,  and  as  little  coloured  by  opinion  as  we 
could  contrive,  with  a volume  of  commentary  on  the  general  nature  of  compressible  boundary  layer  data, 
and  some  of  the  problems  of  Interpretation  which  arise. 

11.  ACKNOWLEDGEMENTS 

Firstly  we  must  thank  all  the  authors  whose  experiments  are  presented  In  the  entries.  The  compilation 
describes  their  work,  and  ours  1s  only  the  secondary  occupation  of  ordering  It.  We  have  tested  the 
authors'  patience  with  often  lengthy  and  repeated  questionnaires,  and  must  thank  specially  those  who 
suffered  our  first  attempts,  when  we  were  learning  our  trade.  In  addition  to  all  those  who  answered 
our  many  questions,  and  who  are  mentioned  In  the  entries,  we  thank  J.C.  Westkaemper,  of  the  University 
of  Texas  In  Austin,  for  assistance  In  obtaining  many  DRL  reports  and  then  checking  our  experimental 
accounts.  We  also  thank  K.G,  Winter  and  the  RAE  for  arranging  a literature  search  on  our  behalf, 

D.M.  Bushnell,  lately  of  NASA  Langley,  for  helping  us  to  obtain  a quantity  of  apparently  Inaccessible 
data,  and  P.  Bradshaw  of  Imperial  College  for  much  helpful  general  advice  and  detailed  criticism. 
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could  make  real  the  sheer  quantity  of  tiresome  detail  work  done  by  C.M.  - let  alone  the  physical  effort 
of  continually  moving  around  massive  collections  of  computer  printout.  He  must  also  thank  T.  Podtschaske 
who  performed  the  greater  part  of  the  Interpolation  woi-k  which  continually  proved  necessary. 

Mrs.  H.  Gelb,  who  prepared  the  text,  earns  the  special  thanks  of  the  second  author  for  coping  with 
endless  revisions  In  his  notoriously  Illegible  handwriting,  and  we  thank  Mrs.  I.  Gereke  for  making  all 
our  drawings. 

Amongst  official  bodies,  our  debt  to  the  DFG  and  TUB  for  funding  the  research  work  Is  pre-eminent,  while 
for  nearly  a whole  year  out  of  the  last  three  the  second  author  has  been  a grateful  guest  of  the 
Hermann-FUttlngar-Initltut  In  Berlin.  The  publication  is  funded  by  AGARD,  and  we  would  thank  the 
Fluid  Dynamics  Panel  and  Its  successive  executives,  J.  Lawford  and  H.  Fischer. for  their  help  and 
encouragement. 

Finally  we  must  thenk  Comelle  end  Sophie  for  their  support  end  for  not  complaining  too  much  at  those 
frequent  periods  during  which  they  have  bean  "Catalogue  widows". 
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111.  FOREWORD 
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The  principal  objective  of  this  compilation  Is  to  provide  ready  access  to  a large  body  of  boundary 
layer  data.  The  printed  volume  contains  a great  part  of  this,  but  It  has  not  proved  possible  to 
print  the  complete  collection.  However,  all  the  data  processed  was  reduced  to  a standard  form 
and  stored  on  magnetic  tape.  The  original  complete  processed  data  tabulation  was  transcribed 
onto  paper,  and  accompanies  this  volume  as  a microfiche.  The  precision  of  the  data  is  an  order, 
or  orders,  higher  than  its  accuracy  and  we  cannot  state  too  forcefully  that  there  are  very  few 
individual  data  presented  here  for  which  It  would  be  possible  to  claim  an  accuracy  of  It.  The 
much  higher  level  of  precision  In  the  tables,  usually  at  five  significant  figures,  occurs  purely 
as  a result  of  our  desire  to  standardise  the  presentation  In  a format  which  is  convenient  for 
the  computer,  and  to  eliminate  any  possibility  of  editor- Induced  rounding  errors. 

Ready  access  Implies  that  the  user  should  not  have  to  undertake  any  substantial  reprocessing  of 
data,  and  especially  should  not  be  compelled  to  transcribe  the  Information  back  Into  computer- 
digestible  form.  To  this  end,  arrangements  have  been  made  with  the  following  organizations  In 
NATO  countries  to  hold  master  copies  of  the  date  tape.  These  organizations  will  prepare  copies 
on  request;  enquiries  as  to  terms  should  be  directed  to  the  organization  concerned.  The  tape  will 
probably  be  an  exact  transcription  of  the  data  In  the  microfiche  tabulation  accompanying  this 
publication,  but  may  be  modified  slightly  to  make  It  easier  for  users  to  enter  the  Information 
Into  their  own  programme. 
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1v.  LIST  OF  ABBREVIATIONS 


APG 

AW 

CC 

CCP 

CPP 

CT 

D 

E 

ECP 

FEB 

FP6 

FPP 

FWP 

H 

HT 

HWP 

NHT 

NA 

NC 

NM 

NPG 

NX 

PC 

RUN 

RW 

SH 

SPP 

STP 

SN 

TPP 

TTP 

VPG 

W 

ZPG 


adverse  pressure  gradient 
adiabatic  wa11 
constant  current 

cone  cylinder  static  pressure  probe 
circular  Pitot  probe 
constant  temperature 

D-state  Is  the  nominal  boundary  layer  edge  state 

estimated  by  editors 

equilibrium  cone  probe 

floating  element  balance 

favourable  pressure  gradient 

flattened  Pitot  probe 

fine  wire  probe 

height  of  the  test  section 

heat  transfer 

hot  wire  probe 

moderate  heat  transfer 

not  available 

not  computed 

not  measured 

normal  pressure  gradient 
number  of  X-statlons 
private  communication 

full  8-d1g1t  Identification  of  the  profile 

reflected  wave 

severe  heat  transfer 

static  pressure  probe 

static  temperature  probe 

simple  wave 

total  pressure  probe 

total  temperature  probe 

variable  pressure  gradient 

width  of  the  test  wall 

zero  pressure  gradient 


PROBE  DIMENSIONS 


a 


outside  diameter 
Inside  diameter 
overall  height  of  face 
height  of  opening 
overall  width 
width  of  opening 
length  of  slender  portion 
cone  semi 'angle 
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Symbol 


Computer 

Conventional 

Meaning 

Defini t1on 

- 

a 

velocity  of  sound 

(yRT)^^^ 

CF 

skin  friction  coefficient 

2Vp4^4 

CQ 

heat  transfer  coefficient 

-^p  ^04) 

'p 

specific  heat  at  constant  pressure 

D 

6 

boundary  layer  thickness  or 
boundary  layer  edge-point  selected 

D1 

h 

displacement  thickness 

eqn.  (3.7.1) 

D2 

«2 

momentum  defect  thickness 

eqn.  (3.7.2) 

D3 

«3 

kinetic  energy  defect  thickness 

eqn.  (3.7.3) 

D4 

total  enthalpy  defect  thickness 

eqn.  (3.7.4) 

DIK 

*1K 

displacement  thickness  (p/p^  • 1) 

D2K 

^2K 

momentum  defect  thickness  (p/pj  * 1) 

03K 

*3K 

kinetic  energy  defect  thickness 
(p/04  ■ 1) 

DIP 

*lp 

- 

eqn.  (3.7.6) 

02P 

% 

- 

eqn.  (3,7.7) 

D3P 

% 

- 

eqn.  (3.7.8) 

D4P 

% 

- 

eqn.  (3.7.9) 

DSTAR 

S* 

"true"  displacement-thickness 

eqn.  (3,7.5) 

y 

ratio  of  specific  heats 

Cp/C^ 

H12 

Hj2 

shape  factor 

4i/42 

H32 

”32 

shape  factor 

dj/dg 

H42 

”42 

shape  factor 

44/43 

H12K 

”l2K 

shape  factor 

d^/dgH 

H32K 

”S2K 

shape  factor 

*3K^*2K 

I 

- 

Y-statlon  Identity 

- 

KAP 

K.  Y 

ratio  of  specific  heats 

V"v 

- 

X 

heat  conduction  coefficient 

M 

H 

Mach  number 

u/a 

MD 

Mach  number  at  i 

“4^*4 

h/ho 

- 

Mach  number  ratio 

M/Hj 

MUE 

P 

dynamic  viscosity 

eqns.  (5.1).  (5.2) 

MUEO 

dynamic  viscosity  at  4 

- 

MUEW 

dynamic  viscosity  at  w 

- 

P 

P 

static  pressure 

- 

PD 

P« 

static  pressure  at  4 

- 

P/PO 

- 

static  pressure  ratio 

P/P« 

PI2 

^2 

pressure  gradient  parameter 

(4g  dp/dx)/x^ 

PO 

Pp 

stagnation  pressure 

Symbol 


Computer 

Conventional 

Meaning 

Definition 

POD 

Po4 

stagnation  pressure  at  i 

PT2 

PtZ 

pitot  pressure 

PW 

Pw 

static  pressure  at  w 

PWD 

pyPj 

- 

Py/P« 

R 

r 

recovery  factor 

R£ 

- 

Reynolds  number/m 

RED2D 

Reg 

Reynolds  number  based  on  6^ 

RED2U 

Reynolds  number  based  on  62 

RGAS 

R 

gas  constant 

RO 

P 

density 

ROD 

P« 

density  at  S 

ROW 

Pw 

density  at  w 

RO/ROD 

- 

ratio  of  densities 

P/P5 

RZ 

transverse  radius  of  curvature 

sw 

number  indicating  the  relative 
importance  of  longitudinal 
curvature  in  a pressure  gradient 

eqn.  (5.5) 

T 

T 

temperature 

TO 

T 

temperature  at  & 

T/TO 

- 

temperature  ratio 

T/Tj 

TO 

To 

stagnation  temperature 

TOD 

To« 

stagnation  temperature  at  6 

TR 

Tr 

recovery  tensperature 

eqn.  (5,3) 

TRO 

Tr/T, 

recovery  temperature  ratio 

TW 

Tw 

temperature  at  w 

TUD 

VTa 

wall  temperature  ratio 

TWR 

VTr 

wall-recovery  temperature  ratio 

U 

u 

velocity  component  in  x-direction 

UD 

velocity  component  in  x-direction  at  S 

U/UO 

- 

velocity  ratio 

U/Uj 

X 

X 

streamwise  or  axial  coordinate 

T 

y 

coordinate  normal  to  wall 
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Vi.  GUIDANCE  FOR  USERS  OF  THE  CATALOGUE 


This  volume  and  the  associated  microfiche  collection  provide  descriptions  of,  and  the  data  obtained 
from,  59  experimental  studies  of  two-dimensional  corapressi ble  turbulent  boundary  layers. 

Each  study  Is  described  at  the  start  of  the  appropriate  numbered  ENTRY,  to  be  found  In  § 8 below. 

Tlie  boundary  conditions  and  evaluated  data  for  all  the  profiles  processed  are  also  given,  as  section  B 
of  the  entry.  Each  entry  also  contains,  as  section  C,  a selection  of  the  profile  data.  The  entire 
collection  of  data,  boundary  conditions,  evaluated  data  and  complete,  detailed,  profile  data  are 
provided  In  the  microfiche  version  of  the  compilation  which  accompanies  this  printed  volume.  The 
microfiche  does  not,  however.  Include  the  additional  data  which  are  printed  where  appropriate  as 
section  D of  each  entry. 

The  data  collected  and  printed  on  the  microfiche  are  also  recorded  In  approximately  the  same  form  on 
a magnetic  tape,  copies  of  which  can  be  obtained  by  following  the  procedure  Indicated  In  the  Foreword 
(111).  The  way  In  which  an  ENTRY  Is  constructed  Is  outlined  In  § 3,  and  we  recommend,  strongly, 
that  readers  should  not  attempt  to  use  the  compilation  without  assessing  our  own  approach  as  we  have 
there  stated  It.  In  particular,  subsection  § 15  of  each  entry  constitutes  our  conment  on  the  experiment 
1n  question,  and  Is  Inevitably  coloured  by  our  own  obsessions.  We  would  therefore  recommend  that  the 
editors'  comments  should  always  be  Interpreted  In  conjunction  with  the  associated  comment  of  § 4. 

The  computational  framework  Is  described  In  § 5,  but  we  feel  that.  Initially,  this  aspect  should  not 
particularly  concern  the  user  as  the  potential  for  heresy  In  numerical  operations  Is  small.  Where, 
however,  numerical  procedures  are  likely  to  cause  crucial  differences  • as  for  example  In  the 
evaluation  of  Integral  quantities,  critical  readers  should  ensure  that  any  comparison  they  make  Is 
based  on  a foundation  which  Is  either  the  same  as  that  which  we  have  used,  or  which  can  easily  be 
compared  to  ours,  and  so  should  study  our  assumptions  (§§  5.Z,  5.5,  5.6,  3.6,  3.7). 

Finally,  and  perhaps  most  Important:  the  reader  will  wish  to  know  how  to  find  the  entry  most  appropriate 
to  his  needs.  To  this  end  we  have  constructed  the  classified  lists  of  § 7,  The  principal  classification 
of  § 7.1  Is  based  on  the  considerations  outlined  In  § 6,  but  our  approach  should  be  assessed  In 
connection  with  the  less  quantifiable  factors  discussed  In  § Z.  and  especially  In  § Z.3. 


RtQUEST  FOR  FURTHER  DATA 


The  editors  hope  to  be  able  to  Issue  a supplement  to  the  data  presented  In  this  volume,  and  so  would 
be  grateful  for  an  account  of  any  suitable  experiment  which  Is  not  Included.  The  greatest  need  Is  for 
functionally  complete  measurements  In  boundary  layers  on  longitudinally  curved  surfaces,  but  high  quality 
data  of  any  kind  would  be  appreciated.  Cases  Including  Information  on  the  turbulence  structure  are 
very  rare,  and  It  is  possible  that  some  Information  may  now  be  available  from  "non-intrusive"  techniques. 

Authors  ma,y  gain  an  Impression  of  the  Information  we  would  require  from  the  present  volume.  We  would 
especially  appreciate  the  supply  of  data  In  some  computer  digestible  form. 
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vH  PROFILE  DATA  ON  MICROFICHE 


Fixed  to  the  inside  back  cover  of  this  volume  are  three  pockets  containing  28  microfiche.  These 
provide  a complete  listing  of  the  profile  data  as  processed  by  the  computer  when  preparing  the 
catalogue.  They  consist  of  continuous  strip  photographs  of  the  raw  output,  before  cutting  and  selection 
for  the  printed  form  of  the  catalogue.  The  method  of  production  requires  the  tables  to  run  'across' 
the  microfiche  when  viewed  in  the  no)*tnal  sense,  and  in  consequence  a non-standard  square  format  has  been 
adopted.  This  allows  the  microfiche  to  be  placed  in  the  carrier  of  the  older  and  cheaper  forms  of 
viewer  with  the  columns  in  the  right  orientation  for  the  reader. 

A typical  microfiche  is  headed 

AG  223  No.  4 of  28  Profile  60010301-64010803 

thus  indicating  that  this  is  the  fourth  microfiche,  and  that  it  contains  all  profiles  from  60010301 
to  64010803.  The  distribution  of  profile  data  is  given  below: 


Microfiche  Profiles 

Microfiche  Profiles 

1:  53010101-58020101 

15  : 700  70111-71010401 

2:  58020102-58050401 

16:  71010501-71030404 

3:  58050402-60010207 

17:  71030405-72020104 

4:  60010301-64010803 

18:  72020105-72021005 

5;  64010804-65020202 

19:  72021101-72060705 

6 : 65020203-65030803 

20:  72070101-73010901 

7;  65030804-65051101 

21:  73010902-73030304 

8:  55051102-67010104 

22:  73030305-73040702 

9;  67010105-68010803 

23:  73040703-73050203 

10;  68010901-69020311 

24:  73060204-74010307 

11:  69020312-70020304 

25  : 74010308-74021302 

12:  70020401-70031202 

26  : 74021303-76010203 

13:  70040101-70040503 

27:  76010204-76010409 

14;  70040504-70070110 

28:  Section  B - 'Reference  flow  values 

All  computed  data  - sections  B and  C - are  included.  The  'additional  data'  of  section  D is 
given  only  In  printed  form,  with  the  entries. 
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1.  INTRODUCTION 


1.1  Alms  and  objectives 

Anyone  undertaking  to  prepare  a catalogue  of  boundary  layer  data  must  start  by  paying  homage  to 
Coles  4 Hirst  (196B),  who  prepared  the  first  such  compilation.  The  Stanford  Catalogue  stemmed  from  the 
need  to  provide  sets  of  boundary  layer  data  which  could  serve  as  a basis  of  comparison  for  a wide 
variety  of  calculation  methods.  The  present  data  collection  can  be  considered  as  an  extension  of  the 
Stanford  Catalogue  to  Mach  numbers  beyond  one,  and  to  flows  with  heat  transfer  at  the  wall.  The  experi- 
mental data  are  presented  as  consistently  as  possible  and  1n  a form  which  has  been  chosen  to  suit  both 
the  user  who  wishes  to  plot  or  recalculate  the  data  and  for  entry  into  a computer  If  theory  and  experiment 
are  to  be  compared.  The  purpose  of  the  present  catalogue  Is  to  facilitate  the  Interpretation  of 
experimental  data  rather  than  to  suggest  or  to  support  a particular  theoretical  analysis  of  compressible 
turbulent  boundary  layers.  To  that  end  we  have  attempted  to  confine  our  role  as  editors  strictly  to 
describing  the  general  conditions  of  the  experimental  arrangement,  the  Initial-  and  boundary-conditions 
of  the  experiment  and  the  experimental  data  as  given  by  the  experimenters  themselves.  Information  and 
opinion  have  been  separated  from  each  other  as  distinctly  as  possible,  opinion,  we  hope,  being  confined 
to  the  Introductory  chapters  and  the  "editors'  comments"  at  the  end  of  our  description  of  each  experiment. 

One  of  our  more  obvious  objectives  has  been  to  ensure,  so  far  as  It  lay  In  our  power,  that  any  data 
processed  by  us  should  be  available  In  a readily  re-usable  form.  It  1s  a sobering  thought  that  every 
experiment  forming  the  subject  of  an  entry  has  already  been  published  In  some  form,  usually  with 
numerical  Information,  Nevertheless,  with  a few  exceptions,  we  have  had  to  arrange  for  the  data  to 
be  transcribed  once  rnre  to  punched  cards,  so  that  1t  might  be  processed.  For  any  modern  experiment, 
this  work  Is  essentially  unnecessary,  since  It  would  have  been  a simple  matter  for  the  originating 
Institutions  to  have  kept  the  Information  in  some  computer-digestible  form.  We  have  probably  invested 
one  or  more  person-years  In  routine  number  punching,  and  hope  that  the  existence  of  the  magnetic  data 
tape  which  forms  part  of  this  enterprise  will  make  any  repetition  of  such  drudgery  needless. 

The  data  compilation  contains  about  1400  profiles,  and  the  ready  availability  of  so  large  a data-bank 
In  standard  form  contains  Us  own  dangers.  We  feel  that  we  must  issue  a warning  against  any  possible 
tendency  amongst  research  workers  to  use  only  the  data  we  have  provided  - because  it  is  there  and  does 
not  require  further  transcription.  Disregarding  any  more  subtle  criteria  which  might  be  applied  1n 
selecting  experiments  for  Inclusion,  there  was  no  possibility  of  our  preparing  an  entry  unless  we  had 
access  to  the  data  In  reasonably  precise  form.  Data  could  be  inaccessible  for  many  reasons.  The 
experiment  could  be  so  old  that  no  full  record  remained,  or  so  new  that  the  clearance  procedures 
required  by  authority  could  not  be  completed  In  time.  Detailed  experimental  records  often  seem  to  be 
discarded  with  alarming  rapidity  and  In  some  particularly  regrettable  cases  the  data  were  lost  or 
scrapped  before  official  permission  to  use  it  could  be  obtained.  The  experiments,  however,  remain  valid, 
and  for  many  purposes  numerical  values  may  be  obtained  with  sufficient  accuracy  from  graphical 
presentations  In  the  published  accounts.  In  the  proposed  commentary  volume,  associated  with  this  data 
compilation,  we  hope  to  Include  a classified  list  of  the  experiments  known  to  us.  Indicating  the 
e.xtent  of  the  available  Information  for  each  one. 

A further  simple  objective  Is  an  Indication  of  the  experimental  range  covered.  Only  too  often  an 
Investigation  1s  performed  largely  because  It  Is  possible  with  the  available  experimental  facility. 

A glance  at  figuies  6.1  and  6.2  will  show  that  the  coverage  of  adiabatic  zero-pressure  gradient  flows 
at  moderate  Mach  and  Reynolds  numbers  Is  almost  excessive.  There  Is  no  object  In  making  more  mean 
flow  measurements  In  this  range  unless  perhaps  for  the  calibration  of  a new  type  of  Instrument.  On 
the  other  hand,  fluctuation  measurements  are  so  rare  that  almost  any  study  of  turbulence  structure 
has  great  potential  value.  For  more  complex  mean  flows  the  coverage  Is  much  less  complete.  Section  II 
of  the  classified  list  § 7.1  shows  that  experimental  descriptions  of  curved-wall  flows  are  particularly 
needed.  (We  have  made  provision  In  the  list,  as  nil  entries,  for  some  typos  of  flow  for  which  we 
knew  of  the  existence  of  appropriate  experiments  but  did  not  have  the  necessary  data.) 


We  hope  that  a thorough  Indication  of  the  range  already  covered  will  help  prevent  expenditure  on 
unnecessary  repeat  experiments . 

A final  scientific  application  of  the  data  bank  Is  the  provision  of  test  cases  for  theoreticians 
developing  calculation  methods.  It  Is  perhaps  too  early  to  consider  the  possibility  of  a Stanford-type 
tournament  for  compressible  boundary  layers,  but  we  do  feel  that  amongst  the  59  experiments  described 
here  there  Is  enough  variety  In  the  basic  flows  to  allow  theoretical  workers  to  extract  any  mean-flow 
based  leal  constants  they  require.  There  are  also  several  Interesting  test  cases! 

1.2  General  principles  guiding  the  form  and  content  of  the  compilation 

Since  the  fundamental  purpose  of  the  compilation  is  to  transmit  data, we  consulted  many  potential  users, 
and  especially  the  members  of  the  EUROVISC  advisory  group.  The  results  of  these  discussion  may  be 
summarised  as: 

(a)  The  value  of  suen  a collection  increases  much  more  rapidly  than  its  size, 
as  extra  entries  are  included. 

(b)  Every  effort  should  be  made  to  make  a complete  presentation  of  the  data 
for  each  entry. 

(c)  It  should  be  possible  for  a user  to  obtain  complete  tabular  data  without 
recourse  to  a computer. 

(d}  Preparation  of  the  data  in  computer-digestible  form  would  greatly  increase 
the  value  of  the  collection. 

Considerations  (a)  and  (b)  are  clearly  the  principal  factors  affecting  the  overall  size  of  the  catalogue, 
without  taking  any  account  of  the  actual  method  of  presentation  to  be  used.  In  further  discussion  we 
have  found  it  convenient  to  attach  specific  meanings  to  certain  words,  indicating  the  hierarchy  of 
information.  Thus  below: 

A REFERENCE  Is  any  paper  consulted  in  connection  with  the  project. 

A SOURCE  1$  the  principal  reference  specifically  describing  an  experiment 
in  which  compressible  boundary  layer  data  were  obtained. 

AN  ENTRY  is  the  text  we  have  prepared  from  a source  selected  for  Inclusion 

in  the  data  campilation.  We  refer  to  entries  an  CAT  7201  etc.  where  7201 
1$  the  entry  serial  number  in  the  compilation  of  § 8. 

There  are  69  entries  selected  from  about  300  sources.  Some  indication  of  the  principles  guiding  selection 
is  given  in  § 2 below,  so  that  (a)  will  not  be  discussed  further  here. 

We  have  accepted  point  (b)  almost  without  qualification,  and  often  therefore  pestered  the  authors  of 
potential  entries  for  much  subsidiary  information  which  did  not  appear  in  the  source  papers.  There  are 
however  some  sources  which  contain  so  many  data  that  there  was  no  possibility  of  our  including  them  all 
(e.  g.  CAT  6b03).  Where  we  have  rejected  data,  we  have  tried  to  ensure  that  we  retained  a fully 
representative  selection,  or  that  there  were  real  grounds  for  believing  that  the  data  rejected  were  In 
some  respect  of  inferior  quality. 

The  remaining  points  concern  matters  of  presentation.  There  is  little  difficulty  in  dealing  with  the 
publication  of  tha  boundary  and  initial  conditions  of  an  experiment,  and  these  are  given  as  "Section  B" 
in  tha  entries  fonaing  § 8 below  (see  also  § 3).  There  are  formidable  problems,  however,  in  making 
available  tha  profile  date,  i.  a.  velocity-,  temperature-,  static  pressure  and  fluctuating  quantity 
profilei.  For  the  S9  entries  alone, these  profiles  number  about  1400  In  all  and  to  print  these  In  full  In 
legible  form  would  require  600  AGARO  pages.  Ue  therefore  had  to  look  for  a chtaper  and  more  effective 
form  of  publication  and  the  profiles  have  been  made  available  In  the  following  forms: 

1.  A magnetic  tape  of  tKu  complete  data.  Copies  of  this  will  ba  depositad  at 
aultabla  centres  1n  Europe  and  America  and  ustrs  will  be  able  to  obtain 
coplat  of  all  or  part  of  the  data  from  these  on  supplying  thair  own  blank 
tapes.  (A  fee  may  ba  charged  - sec  the  Foreword) 

2.  A microfiche  copy  has  been  made  of  the  complete  profile  tables  in  a format  similar 
to  that  used  for  the  master  tape.  This  has  been  Issued  with  the  printed  collection. 


3.  A selection  of  the  profiles  edited  from  the  complete  tabular  print-out  of  form  2 
1s  presented  In  the  printed  collection  as  section  C of  each  entry. 

He  feel  that  this  will  answer  the  needs  of  users  whilst  reducing  the  size  of  the  printed  collection  to 
manageable  proportions.  The  magnetic  tape  (form  1)  allows  a user  to  enter  the  data  directly  In  his  own 
computer  progranme,  or  should  he  so  desire,  to  prepare  his  own  full-size  print-out  of  all  the  data,  or  any 
section  In  which  he  has  an  interest.  The  microfiche  (form  2)  allows  a user  to  read  the  tabular  pr1nt-out 
directly,  or  to  obtain  full-size  tables  of  any  data  in  which  he  has  an  Interest  through  normal  library 
channels. 

The  printed  selection  of  form  3 Is  Intended  to  satisfy  the  needs  of  a user  who  wishes  to  obtain  a general 
view  of  the  nature  of  profile  data  In  the  type  of  flow  In  question  and  in  the  relevant  experimental  range. 
If  he  wishes  to  obtain  more  detailed  information,  the  complete  tabulation  of  boundary  conditions  in 
section  B of  the  entry  will  allow  him  to  choose  the  data  he  wishes  to  call  up  from  forms  1 or  2.  He  may 
assess  the  likely  reliability  of  the  data  from  the  method  by  which  they  were  obtained  (entry-section  A) 
and  the  internal  evidence  of  scatter  and  consistency  shown  by  plotting  out  some  of  the  printed  sample 
profiles  of  section  C (form  3). 
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2.  EVALUATION  OF  DATA 

2.1  Experiments  considered 

With  very  few  exceptions  the  experiments  considered  for  Inclusion  had  been  published  previously.  Since 
It  was  from  the  open  literature  that  we  obtained  all  our  general  Information,  publication  was  almost  a 
necessary  condition,  though  1n  a few  cases  an  enquiry  about  a published  source  paper  led  us  to  unpublished 
Information  or  material  being  prepared  for  publication.  In  many  cases  the  amount  of  Information  finally 
made  available  by  our  correspondents  greatly  exceeded  that  In  the  original  source. 

The  total  number  of  reported  compressible  boundary  layer  experiments  is  very  large.  We  have  here 
restricted  ourselves  to  the  study  of  nominally  two-dimensional  turbulent  boundary  layers  (some  of 
them  transitional)  formed  on  rigid  Impermeable  walls,  and  have  excluded  cases  In  which  It  would  be 
necessary  to  take  account  of  chemical  reactions  or  Ionization.  In  fact  we  have  assumed  throughout  that 
the  test  gas  was  a perfect  gas,  with  constant  specific  heats,  although  in  a few  cases  the  temperature 
range  is  such  that  the  relationship  between  reservoir  conditions  and  test  station  conditions  Is 
detectably  falsified  as  a result  of  vibrational  excitation.  Boundary  layers  with  suction  or  Injection 
through  the  wall  were  excluded,  as  the  data  known  to  us  are  relatively  well  documented.  The  data  have 
been  collected  by  another  group  and  could,  in  principle,  be  edited  without  too  great  an  effort,  if  need 
be.  Although  a number  of  correspondents  have  urged  us  to  Include  these  more  complex  flows,  and  also 
shock/boundary  layer  Interactions  or  three  dimensional  flows,  we  have  firmly  resisted  these  suggestions, 
knowing  the  limits  of  the  financial  means  available  and  not  wishing  to  Impose  too  groat  a load  on  our 
patience  and  perseverance,  let  alone  that  of  our  co-workers.  In  some  cases  regretfully,  we  have  excluded 
any  experiment  for  which  we  did  not  have  access  to  tabulated  data.  In  part  as  a consequence  of  the 
limited  assistance  available  to  us,  but  principally  because  of  the  lack  of  precision  Inherent  In  the 
procedure,  we  have  not  generally  Incorporated  Information  scaled  from  graphs  published  In  the  source 
papers.  In  a few  cases,  auxiliary  Information  has  been  so  obtained,  and  for  several  entries  we  found  1t 
necessary  to  prepare  our  own  graphs  for  Interpolation.  When  this  has  been  done.  It  Is  remarked  In  the 
text  of  the  entry. 

2.2  Principles  of  selection 

In  attempting  to  evaluate  an  experimental  account,  we  looked  to  see  how  far  the  following  conditions 
were  satisfied: 

1)  The  data  should  be  given  In  uncorrected  form.  If  corrections  were  applied  by  the  author, 
the  magnitude  and  method  of  correction  should  be  stated,  so  that  the  data  could  be  recalcu- 
lated 1n  their  original  form  It  need  be. 

11)  A certain  minimum  of  information  about  the  experimental  arrangements,  test  conditions 
and  boundary  conditions  should  be  available. 

ill)  The  Information  about  the  boundary  layer  at  a test  station  should  be  functionally  complete. 

1v)  There  should  be  a sequence  of  profiles,  for  successive  streamwise  measurement  stations, 
v)  The  upstream  history  of  the  layer  should  be  known. 

These  are  obvious  statements  of  an  Ideal,  and  equally  obviously  there  are  very  few  experiments  I'eported 
which  begin  to  satisfy  them  all.  If  therefore  we  ware  to  Insist  on  a “full  set"  of  measurements,  there 
would  be  remarkably  few  entries  1n  the  catalogue.  We  now  study  the  Implications  of  each  condition. 

In  dealing  with  1)  there  1$  an  obvious  difficulty  In  distinguishing  between  "calibration"  and  "correction". 
Whenever  readings  are  altered  to  take  account  of  phenomena  not  considered  In  the  fundamental  calibration 
procedure,  as  for  instance  wall  proximity  or  shear  corrections  for  a Pitot  tube.  It  Is  dear  that  we  are 
dealing  with  a correction.  If  however  the  Pitot  tube  Is  used  In  a very  severe  environment,  as  1n  the 
low  density  regions  near  the  wall  of  CAT  7105,  It  Is  a moot  point  whether  the  adjustment  made  to  the 
pressure  recorded  1s  a correction  or  a calibration,  A possible  criterion  Is  to  recognise  adjustments  as 
a calibration  when  made  as  the  result  of  e subsidiary  experiment  covering  the  same  range  of  relevant 
dlmentlonlMs  groups  as  for  the  main  tests,  whether  the  calibration  were  performed  by  the  same  authors 
or  no.  On  this  basis  we  m^y  suggest  generally  that  adjustmants  to  Pitot  readings  for  wall  proximity. 
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shear  and  perhaps  low  density  arc  "corrections",  that  total  temperature  probes  are  usually  "calibrated" 
and  otherwise  uncorrected,  but  that  static  pressure  probes  are  usually  used  with  "corrections"  - for 
viscous  Interaction,  low  density  and  thermal  effects  - which  In  hypersonic  flows  are  often  more  than  a 
little  speculative.  If  only  because  of  the  "grey  area"  of  Indecision,  we  have  usually  found  that  1) 
therefore  did  not  as  a general  rule  particularly  affect  our  decision  as  to  Inclusion  In  the  catalogue, 
though  we  may  have  expressed  reservations  In  the  accounts  of  particular  entries. 

Condition  11)  has  also  not  proved,  generally,  to  be  crucial.  We  have  often  had  difficulty  In  dealing 
with  source  papers,  but  have  usually  received  assistance  from  the  authors  which  has  made  reasonably 
clear,  for  us,  the  nature  and  extent  of  their  experiments.  In  one  or  two  cases  we  could  not  decide 
what  the  author  had  done,  but  did  not  request  that  he  re*wr1te  his  report  as  we  thought  that,  on  the 
evidence  of  the  first  version,  we  were  unlikely  to  receive  much  enlightenment  from  a revision.  Such 
an  experiment  was  obviously  automatically  excluded. 

for  the  measurements  at  a station  to  be  functionally  complete,  as  required  by  111),  we  would  need  a 
complete  mean  flow  profile  description,  wall  shear  stress  and  heat  flux  values,  profiles  of  fluctuation 
quantities,  and  a substantial  amount  of  detail  describing  the  free  stream  flow  and  the  test  station 
geometry.  Thus  for  the  mean  flow  profile  description  It  must  be  possible  to  obtain  or  Infer  at  least 
three  Independent  property  profiles,  of  which  one,  or  a group,  must  specify  the  dynamic  state.  The 
usual  experimental  grouping  obtained  from  measurements  Is  the  set  (p^2*  P*  ^o^  other  groups  are 
possible  If  density  Is  measured  optically  or  by  electron  beam,  or  If  velocity  Is  determined,  directly 
by  Laser-doppler-velocimeter  or  Indirectly  with  a hot  wire.  Whatever  the  original  grouping,  there  are 
many  possible  sets  which  may  be  presented  In  the  tables  available  to  us.  Wall  shear  stress  and  heat 
flux  values  should  be  measured  by  Instruments  on  or  In  the  wall  (floating  element  balances,  Preston 
tubes,  heat  flux  meters,  steady  or  unsteady  conduction  techniques)  rather  than  Inferred  from  the 
profile  measurements.  It  Is  possible  In  simple  flow  cases  to  make  satisfactory  determinations  from  the 
profiles,  but  In  the  more  difficult  flows,  It  usually  becomes  necessary  to  differentiate  profile  data, 
and  it  Is  nut  usually  possible  to  do  so  with  any  precision.  Without  considering  the  need  for  fluctuation 
measurements,  It  can  be  seen  already  that  under  111),  alone,  the  requirements  so  far  are  so  severe  as 
to  eliminate  all  except  about  a of  our  entries.  If  we  Insist  on  substantial  fluctuation  measurements 
we  are  left  with  one. 

We  have  in  general  given  preference  to  measurements  satisfying  condition  1v),  but  It  proved  necessary 
to  Include  a large  number  of  single-station  measurements  In  order  to  cover  a wide  enough  range  of  Mach 
number,  Reynolds  number  and  heat  transfer  parameter.  Some  single  station  tests  are  also  Included  as 
comparison  cases  for  other  experiments. 

Finally  we  were  forced  to  recognise  firstly  that  many  unexplained  effects  In  the  experimental  region 
were  the  consequence  of  the  varied  natures  of  the  regions  In  which  the  test  layer  was  formed,  and 
secondly  that  1t  1$  rare  for  the  upstream  history  - as  a minimum,  wall  pressure  and  temperature  - to 
be  recorded.  Thus  condition  v)  Is  not  usi'slly  observed.  The  obvious  exceptions  are  the  "flat  plate 
type"  flows  (Category  lA  In  the  classified  11st  of  § 7.1)  which  In  a sense  have  no  history. 

We  hope  that  the  discussion  above  will  show  that  we  have  thought  carefully  about  the  Information  which 
1s  desirable  - but  have  tc  recognise  thet  we  have  demonstrated  that  It  is  virtually  Impossible  for 
an  experimental  worker  to  satisfy  our  11st  of  requirements.  There  1s  one  case,  CAT  7205,  which  does  1n 
practice  fulfil  our  specification  - but  Inevitably,  as  a consequence  of  the  very  close  detail  required 
of  the  study,  the  Investigation  covers  a restricted  range. 

Our  final  selection  has  been  guided  by  a desire  to  fulfil  the  conditions  listed  above.  The  number  of 
experiments  which  on  a crude  marking  scheme  score  80  t or  more  Is  exceedingly  small,  so  that  we  have 
drawn  a majority  of  tha  antrlei  from  lass  "satisfactory"  exparlments.  (We  cannot  overemphasise  that  this 
Implies  no  Judgement  of  the  quality  of  the  experiment  - ive  refer  simply  to  the  extent  to  which  the 
criteria  of  coverage  (1)  to  (v),  above  arc  satisfied).  We  must  confess  that  in  the  final  result,  we 
could  not  go  through  the  list  of  entries  and  defend  every  one  on  an  absolute  basis. 
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We  started  by  being  very  selectivei  only  to  find  that  our  coverage  of  Mach  and  Reynolds  number  etc.  was 
certainly  Inadequate  If  we  were  to  show  the  extent  of  the  generally  successful  experimental  work.  We  were 
encouraged  to  make  the  scope  of  the  catalogue  as  large  as  possible  (see  § 1.2  above),  and  partly  In 
consequence  the  standards  applied  for  entries  which  came  late  to  our  notice  were  probably  less  severe 

than  those  applied  Initially.  We  have  also  tended  to  give  slight  preference  to  source-papers  which  we 

believed  to  be  difficult  to  obtain,  or  to  describe  experiments  which  were,  quantitatively,  unpublished. 

Our  only  certainty  Is  that  there  will  be  Just  as  many  critics  who  say  "why  Isn't  X In"  as  there  are  those 
who  say  "why  on  earth  did  you  Include  Y“. 

2.3  Scope  of  the  catalogue 

The  general  restrictions  which  we  have  observed  are  listed  In  § 2.1.  Other  restrictions  are  that  this 
volume,  with  one  exception,  considers  only  experiments  for  which  profile  tabulations  were  available. 

A further  limitation  Is  that  we  have.  In  general,  made  no  attempt  either  to  "correct"  the  data,  or  to 

"uncorrect"  It.  We  had  hoped  to  be  able  to  do  the  latter,  but  It  proved  Impractical.  By  "correction" 
here  we  mean  the  adjustment  of  data  to  account  for  various  secondary  effects  as  discussed  In  connection 
with  condition  1)  of  § 2.2  above.  We  have  on  several  occasions  Incorporated  gross  or  minor  textual 
corrections  observed  either  by  ourselves,  or,  after  correspondence , by  the  authors. 

The  coverage  In  terms  of  the  easily  quantifiable  variables  such  as  Mach  number,  Reynolds  number  and 
heat  transfer  parameter  (T^Tp)  is  effectively  sumnarlsed  In  the  tables  of  § 7 and  for  zero-pressure- 
gradient  flows.  In  figures  6.1-3.  We  consider  here  the  extent  to  which  less  quantifiable  factors  are 
covered,  and  concentrate  firstly  on  the  "history  effects".  A convenient  division  here  Is  between  cases 
In  which  there  Is  "no"  history  In  the  sense  that  the  boundary  layer  Is  formed  under  zero-pressure- 
gradlent  and  constant  wall  temperature  conditions,  though  It  Is  still  necessary  to  be  aware  of  possible 
disturbances  Introduced  by  tripping  devices,  and  cases  In  which  there  Is  a varied  pressure  and/or 
temperature  history  which  has  Imprinted  certain  characteristics  on  the  test  layer.  For  a few  experiments 
this  history  1s  either  reasonably  fully  described  or  varied  In  a controlled  manner. 

The  Importance  of  the  first  group  lies  In  the  fact  that,  for  the  zero-pressure-gradlent  cases,  the 
Influence  of  Mach  number,  Reynolds  number  and  heat  transfer  parameter  can  In  some  measure  be  studied 
In  a "pure"  form.  If  It  Is  thought  that  these  Influences  are  reasonably  well  described.  It  Is  then 
possible  to  consider  the  effects  of  change  of  pressure  gradient  or  wall  temperature  ratio  In  the  test 
zone,  In  Isolation  In  so  far  as  the  Input  layer  Is  fully  described  and  related  to  the  full  corpus  of 
appropriate  experimental  data  for  zero  pressure  gradient  layers. 

Experiments  of  this  type  are  listed  In  table  2.1.  We  have  not  limited  this  list  to  experiments  described 
In  the  catalogue,  as  the  really  complex  cases  are  so  few  that  we  feel  that  the  free  availability  of  numerl 
cal  data  Is  almost  a secondary  consideration. 

Table  2.1  PRINCIPAL  EXPERIMENTS  WITH  ZERO-PRESSURE-GRADIENT,  CONSTANT  TEMPERATURE  UPSTREAM  HISTORY 
(A  SELECTION) 

I.  Zero  pressure  gradient  In  test  zone 


Source 

m 

R THETA  X 10'^ 

TW/TR 

Coles  (CAT  5301) 

2-4.5 

2-10 

1.0 

Young  (CAT  6506)  (uniform  roughness) 

5 

5-13 

0. 6-1.0 

Hastings  1 Sawyer  (CAT  7006) 

4 

2-25 

1.0 

Peake  at  a1.  (CAT  7102) 

4 

10-60 

1.0 

Lewis  et  a1.  (CAT  7201) 

4 

4-13 

1.0 

Horstman  I Owen  (CAT  7205) 

7.2 

6-13 

0.5 

Watson  et  al.  (CAT  7306) 

10 

1-12 

1.0 

Habey  et  al.  (CAT  7402) 

2.S-4.S 

5-30 

1.0 

Gran  et  al.  (1974)  (Tamp,  discontinuity) 

4 

7 

0.5 

7 


Source  W R THETA  X 10'^  TW/TR 

2.  Favourtble  pressure  gradient  In  test  zone 
NONE 

3.  Adverse  pressure  gradient  In  test  zone 


Peake  et  al.  (CAT  7102) 

4 to  2 

10-60 

1.0 

Lewis  et  al.  (CAT  7201) 

4 to  2.4 

10 

1.0 

Gran  et  al.  (1974) 

4 to  2.4 

7 

0.5 

EKperlnents  of  the  second  group,  for  which  the  history  Is  in  part  or  fully  described,  often  constitute 
succeeding  portions  of  the  first.  There  are  however  a number  of  cases  In  which  a boundary  layer  was 
developed  on  a tunnel  wall  under,  at  least  partially,  described  conditions  before  reaching  the  test 
zone  of  Interest  (see  CAT  7101  as  an  example  of  a case  In  which  an  unknown  history  leads  to  an 
experimentally  described  zero  pressure  gradient  region  before  entering  the  adverse  pressure  gradient 
region  which  is  the  point  of  the  experiment). 


Table  2.2  PRINCIPAL  EXPERIMENTS  WITH  DESCRIBED  UPSTREAM  HISTORY 
1.  Zero  pressure  gradient  in  the  test  zone 


Source 

MO 

R THETA  X 10’^ 

TM/TR 

Gates  (CAT  7301  - temperature  history) 

4 A 5 

e - 31 

0.9  - 1.0 

Feller  (1973  - temperature  history) 

6 

35  - 50 

0.7  - 0.8 

Hastings  & Sawyer  (CAT  7006  • transition)  4 

2 - 25 

1.0 

Fischer  A Maddalon  (CAT  7103  - transition)  6.5 

0.5  - 6 

1.0 

Volsinet  A Lee  (CAT  7202  - transition, 
temperature  history) 

5 

7 - 58 

0.25  • 1.0 

Matson  et  al.  (CAT  7305  - transition) 

10 

1 - 13 

1.0 

Moore  (CAT  5805  - Step) 

2 - 4 

6 - 14 

1.0 

Clutter  A Kaups  (CAT  6401  - blunt 

Increase) 

2 - 4 

10  - 40 

1.0 

Peake  et  al.  (CAT  7102  - ring) 

4 

12  - 30 

1.0 

Stone  A Cary  (CAT  7209  - trip) 

8 

6-10 

0.0 

2.  Favourable  pressure  gradient  in  the  test  zone 

Boldman  at  al.  (CAT  6901) 

0 to  4.1 

3 - 12 

0.6  - 0.9 

Lewis  et  a. . (CAT  7201) 

2.4  to  3.7 

10 

1.0 

Back  et  al.  (CAT  7207) 

0 to  3.6 

10 

0.5,  1.1 

Volsinet  A Lea  (CAT  7304) 

3.8  to  4.6 

6-60 

0.25  - 1.0 

3.  Adverse  pressure  gradient  In  test  zone 

Stroud  A Hiller  (CAT  6503) 

5-8 

2 - 50 

0.4  - 1.0 

ZwaKs  (CAT  7007) 

4 to  3 

35  - 70 

1.0 

Sturek  A Danbtrg  (CAT  7101) 

3.S  to  2.8 

20  - 40 

1.0 

Peake  et  al.  (CAT  7102) 

4 to  2 

10-60 

1.0 

Lewis  at  al.  (CAT  7201} 

4 to  2.4 

10 

1.0 

Zakkay  A Hang  (CAT  720S) 

6 to  4.6 

100 

0.7 

Of  the  experiments  listed  in  table  2.2,  those  performed  by  Boldman  et  al.  (CAT  6901),  Feller  (1973), 
Gates  (CAT  7301)  and  Sturek  (1973  - included  in  CAT  7101)  were  specifically  performed  in  part  to 
investigate,  and  hopefully  quantify,  the  effect  of  changes  in  the  upstream  wall -temperature  history. 

All  those  experiments  which  study  the  "relaxation"  of  a constant  pressure  layer  after  a disturbance  - 
whether  a pressure  gradient  region,  a heated  or  cooled  wall  region,  or  a brutal  disturbance  such  as 
a step  - are  potentially  useful  "varied  history"  cases  if  maasiiramants  on  an  undisturbed  layer  with  the 
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same  free  stream  conditions  are  provided  for  comparison.  Examples  are  Moore  (Step  - CAT  5805)  Peak  et  al. 
(Ring  - CAT  710E)  Stone  * Cary  (trips  - CAT  7209)  and  Gran  et  al.  (1974).  Some  of  the  "described  history" 
experiments  conclude  with  a constant  pressure  relaxation  region,  but  do  not  provide  comparison  data  - 
e.  g.  Clutter  & Kaups  (after  a blunt  Increase  In  section  - CAT  6401)  Zwarts  (CAT  7007)  and  Peake  et  al. 
(CAT  7102)-  both  after  an  adverse  pressure  gradient  region. 

The  final  factor  not  covered  by  the  lists  of  § 7 Is  the  existence  of  fluctuation  measurements,  Mot-wire 
measurements  are  reported  by  Kistler  (CAT  5803),  Horstman  & Owen  (CAT  7205)  and  Laderman  S Demctrlades 
(CAT  7403).  In  each  of  these  cases ■ the  fluctuation  measurements  were  perhaps  the  principal  objective 
of  the  experiment.  Further  measurements  using  wedges  with  a hot  wire  leading  edge,  and  In  the  same 
facility  as  CAT  7205  are  reported  by  Mikulla  & Horstman  (1975),  who  provide  a first  attempt  at 
determining  the  shear  stress.  A valuable  comparison  between  fluctuations  In  zero-pressure-gradient  flow 
and  a s1mple-wave  compression  region  Is  provided  by  Sturek  t;  Danberg  In  CAT  7101,  and  very  limited 
observations  In  ZPG  and  reflected-wave  APG  conditions  are  provided  by  Waltrup  4 Schetz  (CAT  7104).  In 
some  other  cases  (e.g.  CAT  7001/720G)  hot  wire  measurements  were  made  but  the  problems  of  Interpretation 
In  the  hypersonic  region  are  extremely  severe,  and  the  authors,  understandably,  have  only  reported 
the  results  In  very  general  terms. 

Approximately  over  the  same  period  that  the  catalogue  was  being  prepared,  the  “non-1ntru$1ve"  fluctuation 
measuring  Instruments  such  as  laser-doppler  velocimeters  and  electron  beams  have  begun  to  give  success- 
ful results  In  supersonic  flows.  We  have  not  yet  obtained  tabular  Information  for  any  of  these  experiments 
but  hope  that  both  mean  flow  and  fluctuation  data  obtained  using  these  new  measuring  techniques  may  be 
described  in  a later  supplement  to  this  catalogue. 


3.  STRUCTURE  AND  CONTENT  OF  A CATALOGUE  ENTRY 


3,1  Large  scale  structure 

An  entry  1s  composed  of  three  or  sometimes  four  princlpel  sections.  These  are: 

SECTION  A.  Description  of  the  experiment  and  outline  of  data  reduction  procedures.  This  Is 
concluded  by  the  final  subsection  "Editors'  comments"  which  Is  enlarged  upon  In 
§ 4 below. 


SECTION  B.  Tables  of  profile  boundary  conditions  and  evaluated  data.  We  list  here  the 

controlling  parameters,  and  such  calculated  quantities  as  Integral  thicknesses, 
for  all  the  profiles  we  have  processed. 

SECTION  C.  Tables  of  profile  data.  In  the  printed  form  of  the  catalogue,  we  present  detailed 
tables  for  selected  profiles.  The  total  number  is  such  that  it  Is  not  practical 
to  print  the  profiles  In  full.  A full  tabulation  Is  however  given  In  the  attached 
microfiche,  and  the  complete  data  are  also  available  on  magnetic  tape  (see  the 
Foreword). 


SECTION  D,  Tables  of  additional  data  which  for  one  reason  or  another  do  not  fit  Into  the 

computer  processing  scheme.  These  are.  In  general,  printed  at  the  end  of  the  entry, 
but  will  sometimes  appear  at  the  end  of  section  A,  for  space-saving  reasons. 


3,2  List  of  marginal  Indexing  marks  for  Section  A 

We  have  attempted  to  standardise  our  descriptions,  sc  that  In  general  the  sequence  of  points  discussed 
Is  common  to  all  entries.  Inevitably  we  have  found  It  Impossible  to  be  completely  consistent  In  this, 
but  the  Intention  Is  to  present  the  features  of  the  experiment  In  tha  order  below.  The  subsections  may, 
however,  appear  In  any  order,  or  the  topic  In  question  may  crop  up  In  several  places.  Accordingly,  we 
have  arranged  that  Index  marks  should  be  printed  In  the  left  hand  margin  opposite  that  section  of  the 
text  concerned  with  the  headings  as  listed.  We  suggest  that  the  reader  should  use  a photocopy  of  the 
list  as  a key  when  reading  the  entries.  The  normal  sequence  Is: 

1.  Description  of  test  section 

2.  Flow  quality 

3.  Observations  of  transition  and  tripping  devices  (trips) 

4.  Upstream  history  of  the  test  boundary  layer 

6.  Haaiures  taken  to  test  for,  or  ensure,  two-dimensional  flow 

6.  Measurements  at  the  test-surface  (wall  measurements) 

7.  Probes  used  for  boundary-layer  traverses 

8.  Relative  positions  of  measurement  stations 

9.  Authors'  Interpolation  procedures  and  assumptions 

10.  Corrections  to  the  profile  data 

11.  Viscosity  law  assumed  by  the  authors 

12.  Editors'  sssumptlons  and  Interpolation  procedures.  Selection  of  data. 

13.  Profiles  presented 

14.  Wall  data  presented 
$ Data  suismary 

15.  Editors'  comments. 

The  subheadings  are  discussed  Individually  in  § 3.4  below,  where  they  are  Indicated  by  thair  Index  marks 
In  the  tame  way  as  In  the  entries. 


10 


3.3  Recognition  panel 

Section  A,  the  description,  1$  headed  by  a standardised  "recognition  panel"  laid  out  1n  semi-tabular  form. 
An  example  Is  given  here: 


(a) 

(b) 

(e) 

(f) 


(d) 


»ai-A-i 


oxisymmolrlc 

M : 4,  filling  to  2.4 

Ahtn  riling  to  3.7  (Sirlii  01). 
t 7PA  {giHit  07). 

7201 

JZl 

a THtT*  t J0‘*  : « - M. 
nt  / T»  1 1. 

ZPQ  - AN  - FPG 
t*W) 

M 

ContInuQui  turmil  with  lyirntrlcil  fUxIbU  notiU.  UmHmi*.  L*SMi 

K i iU  it  KK/«  • TO  : aia  (t  1)  K. 

Ain  Otx  point  239-247  K.  RE/m  X 10*^  t 

20  It  N - 4. 

LEWIS  J,E.»  GRAN  R.L,  «nd  KUIOTA  T.,  1972,  An  «xp«r1nort  on  th«  *d1tb«t1c  coapmilbU  turbuUnt 

boundiry  Uytr  In  idvortt  tnd  foveuribU  protturo  vrpdlMtt*  «).  Fluid  HpcN,  ftl» 
^ Grin  Ril.t  privitt  coRwunUitloni. 

Panel  (a)  in  the  top  right  hand  comer  contains  the  entry  Identification.  Each  Individual  profile  1s 


specified  by  an  B-d1g1t  nu  b«r 

^uch  as  72  Q1  01  02. 

This  Is  composed  as  follow.^ 

72 

01 

01 

02 

Year  of 

Serial  no. 

Serial  no. 

Serial  no. 

publication 

within  year 

of  sequence 

of  profile 

An  entry  specified  by  the  first  four  digits  aloi.a  as  In  this  case 

"72  or  The  first  source  processed  which  was  published  In  1972. 

The  third  pair  of  digits  specify  the  sequence  of  profiles  In  question,  which  usually  consists  of  a set 
of  profiles  for  successive  streanwise  values  uf  X end  broadly  the  same  tunnel  reservoir  conditions.  This 
Is  not  always  the  case,  as  we  have  sometimes  followed  other  schemes,  whether  for  our  own  convenience  or 
because  there  Is  some  other  rational  method  of  grouping  the  profiles  (e.g.  CAT  5804). 

The  fourth  pair  of  digits  gives  the  position  of  the  profile  In  the  sequence. 

The  panel  Just  below,  (b),  contains  a number  of  abbreviations  indicating  the  general  nature  of  the  test 
e.g.  Z (A,  F,  V)  P6  - AW  - HHT  - SHT. 

I.e.  Zero  (adverse,  favourable,  varied)  pressure  gradient  - 
adiabatic  wall  - moderate  heat  transfer  - severe  heat  transfer. 

Brackets  round  the  abbreviation  Imply  that  the  appropriate  comnent  should  be  given  relatively  less  weight. 
Thus  In  CAT  7201,  the  main  ZPQ  > APG  - FPG  sequence  Is  supported  by  some  additional  ZP6  data. 

Panal  (c)  In  the  top  left  hand  comer  shows  a sketch  of  the  geometry  of  the  test  section.  We  have  made 
no  attampt  to  represent  the  proportions  of  the  test  area  • the  sketch  Is  intended  only  to  give  an  Instant 
Impression  of  the  nature  of  the  experiment.  The  actual  test  stations  are  Indicated  by  asterisks,  arrows, 
or  If  there  are  several  stations,  by  a line  parallel  to  the  test  surface. 

The  central  panel  at  the  top,  (d),  outlines  the  principal  dimentlonlasi  parameters  of  the  test.  The  values 
are  only  approximate,  the  precise  data  being  given  at  a table  In  taction  B.  The  Reynolds  number  selected 
for  this  rapid  assessment  panel  It  that  bated  on  free-stream  properties  and  momentum  thickness,  at  It  was 
felt  that  this,  whilst  not  necostarlly  the  most  Important,  would  be  that  most  readily  Interpreted  by  the 
greatest  number  of  users. 

The  panel  below,  (e),  gives  an  Indication  of  the  type  of  tunnel  and  the  test  conditions.  Where  the  tests 
were  made  on  one  of  the  tunnel  walls,  the  "width"  W refers  to  the  test  wall,  regardless  of  the  vertical 
orientation  of  the  test  section.  Again,  numerical  values  are  approximate  and  the  user  should  refer  to 
subheading  1 below  and  the  tabulated  data  of  section  8. 
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The  bottom  panel  (f)  gives,  1n  full,  a reference  to  what  was,  for  us,  the  principal  source.  This  Is  usually 
a source  with  full  data  tabulation,  but  In  many  cases  we  received  the  data  as  a private  coimunlcatlon. 
Supporting  references  are  given  only  by  author  / year,  and  are  given  In  full  In  the  reference  list.  We  have 
used  many  of  these  to  fill  out  the  description,  and  frequently  users  will  find  some  of  these  supporting 
sources  more  readily  accessible,  though  possibly  lacking  some  tabulated  data.  We  have  tried  to  adopt  the 
convention  that  the  use  of  the  word  - underlined  - Implies  that  that  source  was  essential  for  the 
completion  of  the  entry,  while  If  we  write  also,  the  sources  In  question  ere  alternatives,  or  contain 
comment  or  an  extension  of  the  experiment  under  consideration. 

3.4  Description  of  the  experiment 

The  Index  marks  to  the  left  of  the  text  In  this  section  are  those  listed  In  § 3.2  above,  and  used  throughout 
the  entries.  We  here  discuss  the  content  of  each  subsection,  and  define  the  abbreviations  used.  Throughout, 
the  mark  (E)  Implies  that  the  figure  given  or  statement  made  represents  an  estimate  by  the  editors. 

1 Description  of  test  section;  A general  description  of  the  means  by  which  the  test  flow  was  produced 
and  observed.  The  geometry  and  dimensions  of  the  section  are  specified  where  possible,  frequently  with 
the  aid  of  the  authors'  tabulations,  and  Include  a statement  of  the  zero  for  the  longitudinal 
coordinate  k.  The  start  of  the  actual  test-measurement  area  Is  specified  and  the  way  In  which  probes 
and  other  Instruments  were  Inserted  In  the  flow.  An  author's  description  of  a flow  region  as,  for 
example,  "uniform  flow"  had  to  be  accepted.  The  wall  roughness  and  waviness  are  given  when  known. 

2 Flow  quality;  The  authors'  statement  of  the  uniformity  of  the  test  flow  In  the  free  stream. 

3 Transition;  Description  of  the  means,  If  any,  used  to  force  transition,  and  of  any  tests  made  by  the 

authors  to  confirm  the  fully  turbulent  nature  of  the  boundary  layer. 

4 Upstream  history;  Description  of  the  mean-pressure  history  and  wall -temperature  history  of  the  flow 
upstream  of  the  test  area,  supported  or  replaced  by  authors'  tables  where  possible.  Also  any  other 
upstream  Information  such  as  a selection  of  Incomplete  upstream  profile  data. 

5 Tests  for  two-dimensionality  of  the  boundary  layer;  Authors'  statement,  or  description  of  any  tests 

made  to  check  the  uniformity  of  the  boundary  layer  In  the  crossflow  (7.)  direction; 

6 Wall  measurements;  Nature  of  and  means  used  to  determine  quantities  at  measuring  stations  fixed  In  the 
wall.  The  sequence  and  abbreviations  used  are: 

PW  - Wall  static-pressure  holes  with  dimensions  If  possible. 

TW  - Wall  temperature  sensors. 

TAUU  - Skin-friction  measuring  devices  such  as  floating  element  balances  (FEB),  Preston  tubes, 
or  other  surface  Pitot  tubes  such  as  Stanton  tubes, 

Q - Wall  heat-flux  sensors. 

/ Probes  employed;  A description  of  the  sensing  devices  used  for  boundary-layer  profiles.  Where  the  probes 
are  of  the  more  usual  patterns  the  principal  dimensions  may  be  given  In  a table.  In  other  cases  they 
will  usually  be  described  In  the  sequence  below,  which  Is  here  used  to  define  the  geometry  and  dimensions 
of  the  "normal"  types. 

TTP  - Total  temperature  probes 

STP  - Stagnation  temperature  probe  of  the  vented  Pitot  family.  A thermocouple  Is  placed  In  a vented 
cavity  sensing  the  air  temperature  at  low  velocity  after  a nominally  adiabatic  compression.  Symbols 
used  for  the  dimensions  are  d^  ■ outside  diameter,  <•  Inside  diameter  of  opening,  1 - length  of 
parallel  or  near-parallel  section. 

ECP  (equillbruffl  cone  probe)  - equillbrum  temperature  probe  In  which  the  tip  of  the  probe  Is  thermally 
Isolated  from  the  support.  A thermocouple  records  the  equillbrum  temperature  of’  the  Isolated  tip. 

Symbols  used  for  the  dimensions  are; 
a - cone  semi -Included  angle 

d|  - base  diameter  of  cone 

dj  - diameter  of  support 

1 - length  of  cone  support 
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FWP  - fine  wire  probe  1n  which  a thermocouple  Junction  at  the  centre  of  a fine  wire,  set  normal  to  the 

mean  flow,  records  the  equilibnim  temperature  of  the  wire.  The  dimensions  given  are  d - the  wire 

diameter,  b the  length  of  the  fine  wire,  and  1 - the  length  of  the  slender  supports  for  the  wire. 
Uhere  possible  the  thermocouple  materials  are  stated. 

TPP  - Total  pressure  (Pitot)  probes 

CPP  - circular  Pitot  probe.  The  symbols  used  are  d^  - the  outside  diameter,  ~ the  inside  diameter 
and  1 - the  length  of  the  parallel  or  slender  section  of  the  probe. 

FPP  - flattened  Pitot  probe.  The  symbols  used  are  h^  - the  overall  height,  h2  - the  height  of  the 

opening  and  1 - the  length  of  the  slender  portion  of  the  probe. 

SPP  - Static  pressure  probes 

CCP  - cone-cylinder  probe.  The  symbols  used  are  « - cone  setni-angle,  d - cylinder  diameter, 

1^  - distance  from  cone  tip  to  static  holes,  6 - the  angle  between  static  holes,  and  1 - the  length 
of  the  cylinder. 

HWP  - Hot  wire  probes,  CC  - constant  current  or  CT  - constant  temperature. 

8 Relative  position  of  measuring  stations;  The  number  and  longitudinal  position  of  the  profile 
measurements  is  given  first.  The  X value  1$  to  an  arbitrary  ^ocal  co-ordinate  zero,  usually  on  the 
centre  line  and  at  the  X value  of  the  tip  of  the  Pitot  probe  used.  A tabular  presentation  of  the 

X and  Z values,  relative  to  this  local  zero,  may  follow  for  the  measuring  stations  of,  In  order, 

PO,.  TAU,  Q,  PW,  TW,  TO,  P.  The  last  two  entries  refer  to  total  temperature  and  static  pressure 
profiles,  and  an  additional  entry  A Y may  be  given  Indicating  the  relative  position  of  the  probe;.' 
normal  to  the  wall. 

9 Interpolation  procedures  and  assumptions  used  by  the  authors.  Motes  on  the  means  used  by  the  authors 
to  reduce  measured  data  obtained  from  a number  of  neighbouring  stations  to  equivalent,  presented,  data 
for  a single  X - Z station.  Authors'  assumptions  In  data  reduction. 

10  Corrections  apolled  to  profile  data;  Corrections  for  low  local  Reynolds  number,  rarefied  gas,  shear- 
displacement  and  wall-proximity  effects  mey  be  applied  to  measured  probe  data.  A general  description 
of  these  Is  given,  with,  where  possible,  an  Indication  of  the  order  of  magnitude  involved. 

U Viscosity  law  assumed!  The  viscosity  law  used  by  the  authors.  The  most  comsonly  used  expression  is 
"Sutherland's  law",  but  at  the  low  temperatures  which  are  found  In  the  free  stream  of  hypersonic  test 
flows,  this  may  be  substantially  In  error.  In  comparing  published  R THETA  values  with  those  given  in 
section  B,  readers  should  bear  In  mind  that  we  have  evaluated  viscosity  as  described  In  subsection  5.1. 

12  Selection  of  data  and  assumptions  used  by  the  editors;  A source  will  often  present  redundant  data. 

The  profile  data  selected  for  coeiputatlon are  listed  In  the  computer  printout,  but  any  special  diffi- 
culties or  procedures  are  remarked  here,  as  are  any  assumptions  Introduced  by  the  editors  In 
processing  the  date. 

13  Profiles  presented!  For  the  simpler  cases,  a general  description  of  the  sets  of  profiles  which  are 
tabulated.  Where  It  1$  more  convenient,  a table  may  be  used  to  show  which  governing  variables  have 
been  changed.  The  accent  Is  on  the  grots  differences  between  sequences,  as  all  relevant  variables 
are  tabulated  In  Section  B.  In  describing  a sequence,  the  abbreviation  NX  refers  to  the  number  of 
successive  X-statlons. 

14  Wall  date  presented;  An  account  of  the  wall  data  In  the  tables  and  a note  of  any  procedure  used  by 
the  editors  to  relate  the  profiles  to  such  Information. 

$ OATAi  The  description  will  finish  with  a straightforward  listing  of  the  tennlnal  profile  numbers  of 
Idle  data  sets,  and  an  abbrevletod  description  of  their  nature.  We  list  hei*e  only  measured  data  - wall 
data  deduced  from  the  profiles  do  not  qualify. 

lb  Editors'  coawents!  In  $ 1 - 14  we  have  tried  to  avoid  making  any  statements  which  we  could  not  support 
by  appeal  to  the  source,  or  correspondence  with  the  author.  Here  we  remove  that  restriction  and  comsent 
on  the  experiment.  Incorporating  our  own  prejudlcns.  Soma  of  the  recurrent  themes  aro  discussed  In  § 4 
below. 
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3.5  Section  B - Tables  of  profile  boundary  conditions  and  evaluated  data. 
The  heading  of  a page  In  this  section  1s  arranged  so: 


RUN 

MD  * 

TW/TR 

RED2W 

OF  * 

H12 

H12K 

PW 

PD 

X * 

POD  * 

PW/PD  * 

RED2D 

CO  * 

H32 

H32K 

TW  * 

TD 

R2  * 

TOD  * 

SW  * 

02 

PI2 

H4Z 

D2K 

UD 

TR 

An  asterisk  against  a quantity  In  the  heading  Indicates  that  It  was  one  of  the  Input  values. 

The  symbols  are  defined  1n  the  list  of  symbols  (v)  and/or  In  the  11st  of  abbreviations  (iv)  so  that 
only  the  less  usual  quantities  are  remarked  here. 

RUN.-  Is  the  full  8-d1g1t  identification  of  the  profile. 

The  "D"  state  1s  the  arbitrary  boundary  layer  edge  state. 

SM  - the  nominal  value  of  (3e/3x)/(3v/3x),  where  8 Is  the  flow  Inclination 

and  V the  Prandtl -Meyer  angle.  Is  a number  Indicating  the  relative  Importance 
of  simple  waves  (curvature)  end  reflected  waves  In  a pressure  gradient. 

CQ  - Is  a heat  transfer  coefficient.  Ue  give  heat  transfer  data  as  the  coefficient 
We  have  preferred  this  form  to  the  rather  commonly  met 
Stanton  number  as  the  value  of  the  latter  depends  on  the  value  of  the 
recovery  temperature  assumed.  Except  in  Ideal  conditions  it  Is  not  possible 
to  evaluate  the  recovery  temperature  with  any  certainty.  Users  may  form 
their  own  heat  transfer  coefficient  as  they  wish  from  the  value  of  CQ. 

PI2  - Is  the  pressure  gradient  parameter  (52^^^  (3p/3x),  where  42 

nKXNntum  defect  thickness.  This  has  usually  been  obtained  by  manual  Inter- 
polation and/or  differentatlon  and  so  Is  not  to  be  regarded  as  being  a 
precise  value. 

H42  - Is  the  ratio  of  the  total  enthalpy  defect  thickness  to 
K - Indicates  an  “Incompressible"  or  "kinematic"  Integral  quantity 
RZ  - INFINITE  - Implies  a nominally  planar  flow. 

HH  - means  “not  measured"  or  “not  available". 

NC  - means  “not  calculated",  though  the  necessary  Information  Is  available. 

3.6  Evaluated  data  using  a pressure-based  reference  flow. 

In  § 4.6  we  give  a brief  account  of  the  causes  of  normal  pressure  gradients  In  high-speed  boundary- 
layers.  The  effect  results  In  the  main  from  streamline  curvature,  but  whatever  the  cause,  the  normal 
definitions  of  boundary-layer  integral  thicknesses  break  down  In  the  presence  of  a significant  pressure 
gradient.  The  difficulty  Is  best  illustrated  by  an  example,  and  we  derive  here  a "true"  value  of  the 
displacement  thickness  for  a flow  with  streamline  curvatui-e. 

We  suppose  that  we  have  a known  supersonic  flow  outside  an  axisymmetric  boundary  layer.  We  define  the 
transverse  curvature  of  the  wall,  RZ,  written  as  R below,  as  positive  for  an  external  flow  and  negative 
for  Internal  flows  such  as  nozzles.  Then  an  invlscid  flow  field  can  be  calculated  by  the  method  of 
characteristics  which  In  principle  Is  determinate  and  fills  the  whole  space  occupied  by  the  boundary 
layer,  though  possibly  the  wall  may  not  be  a stream  surface  of  this  flow.  He  will  see  below  that  It 
Is  only  tha  outer  part  of  this  region  which  1$  Important.  We  will  call  this  flow  the  reference  flow, 
and  denoti  Its  local  density  and  velocity  values  by  p'  end  II'. 

Ua  then  define  the  displacement  surface  as  a stream  surface  of  this  reference  flow,  such  that  the  mass 
flow  between  any  surface  In  the  free  stream  and  the  displacement  surface  Is  equal  to  the  mass  flow  in 
the  real  viscous  flow  contained  by  the  chosen  tree  stream  surface  und  the  wall.  This  Is  In  essence  the 
normal  definition,  and  gives  the  equation: 

^ P U (R  + y cot  o)  dy  ■ U'  (R  + y cos  a)  dy  (3.6,1) 

where  h Is  a value  of  y greater  than  the  boundary  layer  thickness,  a Is  the  Inclination  of  the  wall 
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surface  to  the  axis  and  6*  is  the  distance  of  the  displacement  surface  from  the  wall.  From  this  it  can 
be  seen  that  values  of  o'  and  U'  for  y < d"  do  not  affect  the  result.  The  equation  can  be  rearranged  as 
6*  ^ 

/ p'  u'  (i  + iL£2Li!)  dy  - / ( p'  U'  - p U)  (1  + dy  (3.6.2) 

0 n i R 


If  there  is  no  normal  pressure  gradient,  o'U'  are  constant  at  the  free  stream  value  and  the  equation 
reduces  to 


X*  . i ^coi  (It  _ r M 0 Ij  wi  . y cos  a V J.. 

+ — TT5 — * J (1-  l^Tp-  ) F'  ~ > 


(3.6.3) 


which  corresponds  to  the  normal  definition  but  taking  full  account  of  transverse  curvature,  [in  a hyper- 
sonic nozzle  flow,  6"  may  be  of  order  0.5  R so  that  the  second  term  becomes  significant.  The  only 
catalogue  entry  for  which  the  authors  took  full  account  of  transverse  curvature  Is  CAT  7206  - Kemp  & Owen. 
They  solve  the  quadratic  (3.6.3)  for  d",  hut  the  resulting  defining  equation  appears  very  unfamiliar 
(see  eqn.  5.13)  when  compared  with  the  usual  planar  definition.  We  have  therefore  left  eqn.  (3.6.3)  as 
It  stands.  Kemp  & Owen,  however,  have  not  taken  account  of  the  strong  normal  pressure  gradient  effects 
in  their  experiment,  as  a result  of  which  o'  would  vary  by  as  much  as  a factor  of  two,  so  that  a 
proper  calculation  would  require  the  use  of  eqn.  (3.6.2).] 


When  P',  U'  are  not  constant.  It  becomes  necessary  to  solve  for  i*  as  a limit  in  the  original  form  of 
equations  p.6.1/2),The  values  of  o',  U'  f<jr  y < 6*  do  not  affect  the  answer,  but  we  do  not  know  the 
value  of  6*  until  we  have  completed  the  calculation. 


Once  the  d*. surface  has  been  found,  1t  is  possible  to  define  rational  defect-thicknesses  for  momentum, 
kinetic  energy  and  total  enthalpy  by  finding  the  difference  between  the  flux  of  the  quantity  In  question 
In  the  reference  flow,  as  bounded  by  the  d* -surface,  and  the  actual  flow  as  bounded  by  the  wall.  We 
have  not  done  this  here  as  we  are  still  working  on  the  Interpretation  of  data  In  this  form. 


In  all  the  foregoing,  1t  has  been  assumed  that  the  property  values  of  the  reference  flow,  p',  U',  T'  etc. 
were  known.  This  Is  usually  not  the  case,  and  It  becomes  necessary  to  deduce,  so  far  as  possible,  the 
property  values  from  the  experlmentel  results  In  the  boundary  layer.  We  have  adopted  the  device  of 
assuming  that  the  reference  flow  1s  adequately  represented  by  an  Isentropic  flow  which  expands  from  the 
free  stream  reservoir  pressure  to  the  local  static  pressure  in  the  boundary  layer.  This  amounts  to  the 
assumption  that  the  Isobars  in  the  boundary  layer  represent  an  extension  of  the  isobars  of  the  free 
stream  as  they  would  be  extended  in  an  invisdd  flow.  The  simple  wave  data  we  have  inspected  in  detail 
so  far  (CAT  7101,  Sturek  4 Oanberg,  CAT  7105,  Beckwith  et  al.,  CAT  7001,  Fischer  et  al.)  suggest  that 
the  free  stream  pressure  distribution  can  be  extended  In  to  the  6* -surface  without  Introducing  too 
great  eiror.  Within  that  surface,  the  differences  between  a pressure  based  reference  flow  and  an 
extended  characteristics  calculation  will  become  large,  but  In  principle  this  does  not  matter  If  proper 
Integral  thickness  definitions  are  used.  There  Is  a detailed  examination  of  the  Influence  of  the 
boundary  layer  on  the  wave  structure  associated  with  pressure  gradients  In  the  papers  by  gyring  (1968) 
and  llyrlng  4 Young  (1968).  Their  analysis  suggests  that  the  Isobars  in  the  boundary  layer  will.  In  a 
simple  wave,  lie  close  to  the  local  Mach  lines,  and  this  leads  to  broadly  the  same  conclusions. 

We  have  therefore  presented,  where  appropriete,  a value  of  , D STAR,  calculated  from  eqn.  (3.6.2) 
using  the  pressure  based  reference  flow  as  an  approximation  top'  U'  (eqn.  3.7,5).  Properties  and 
quantities  so  derived  are  marked  by  a subscript  p - as  Pp  'Jp-  Because  of  a remaining  uncertainty  as  to 
the  proper  scaling  variables  to  use  for  definitions  of  the  defect  thicknesses,  we  have  not  here  presented 
equivalent  calculations  for  momentum  thickness,  etc.  We  have  however  calculated  improperly  defined 
quantities  which  are,  ostensibly.  In  some  measure  equivalent.  The  main  Justification  for  this  is  that 
thise  integral  quantities  are  In  use  (see  the  source  papers  of  CAT  6401/6503/7001/7101/7304  and 
McLaffarty  4 Barber  (1969,  1962),  Kepler  4 O'Brien  (1962),  Hoydysh  4 Zakkay  (1969)  for  various 
approaches  to  the  problem).  Their  principal  virtue  is  that  the  values  of  the  Integrals  in  question  are 
Insensitive  to  the  choice  of  the  boundary  layer  edge  point,  but  since  the  reference  flow  in  all  cases 
extends  to  the  well  rather  than  the  displacement  surface,  they  tend  to  overestimate  the  defect  of 
momentum  or  energy  flux. 
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The  integrsl  quantities  In  question  are  listed  In  an  addition  to  the  tables  of  Section  B,  the  table 
heading  appearing  so: 

RUN  D2PD  H12PD  H32PD  H42PD  RE02PDD  RED2P0W  D STAR 
D?PW  H12PW  H32PW  H42PW  RED2PWD  RED2PWW 


The  defining  Integrals  are  listed  In  § 3.7,  and  the  manner  of  forming  the  Reynolds  numbers  Is  Indicated 
by  the  last  letter,  as  for  the  two  forms  of  RE02  In  the  main  tables.  We  have  Introduced  a /ZR  term 
on  the  left  hand  side  of  the  defining  equations  (3. 7.6-9)  In  an  attempt  to  allow  for  the  axisymmetric 
correction  represented  by  the  6*^/2R  term  In  equation  (3.B.3),  for  the  constant  pressure  case.  Further 
work  Is  needed,  however,  before  1t  Is  safe  to  conclude  that  this  Is  a reasonable  procedure  In  the 
normal  pressure-gradient  case. 

A comparison  of  the  value  of  D STAR  with  the  value  of  D1  from  the  main  tabulation  will  give  an  estimate 
of  the  significance  of  normal  pressure  gradient  effects. 


3,7  Defining  equations  for  Integral  thicknesses 

1)  Thicknesses  appearing  in.  or  Implicit  In,  the  main  tables  of  Section  B. 

The  defining  equations  take  full  account  of  axisyiwnetry,  but  It  Is  assumed  that  the  inclination  of  the 
test  surface,  a,  to  the  axis  Is  small  enough  for  cos  a to  be  taken  as  1 without  Introducing  significant 
error. 

The  reference  flow  properties  are  assumed  constant  and  set  equal  to  the  properties  at  the  D-state  point, 
indicated  by  subscript  i. 


Displacement  thickness  01  or  or  (6“) 
2 6 ^ 

4 . do  Z 


(3.7.1) 


Mofaentum  defect  thickness  02  or  4,  or  (0) 


Kinetic  energy  defect  thickness  03  or  4-  or  (c) 

"I  p u u^  y 

(1-  V-  ) (1  *TT-)  dy 


«3  ♦ 


°3 

WT" 


/ 


P4^4 


(3.7.3) 


Total  enthalpy  defect  thickness  04  or  4,  or  («u) 
2 4 an 


«4 


(3.7.4) 


(Here as  elsewhere  In  the  catalogue,  the  fluid  Is  assumed  to  be  a perfect  gas,  so  that  the  total  enthalpy 

T„) 

P O' 

The  transverse  body  radius  RZ  1$  defined  as  positive  for  external,  negative  for  Internal,  flows. 

The  “Kinetic"  Integral  thicknesses  DIK  - D3K  are  defined  by  the  above  equations  but  with  the  density 
ratio  p/pg  set  equal  to  one  throughout. 


The  values  of  01,  03,  04,  DIK,  D3K  are  not  printed  explicitly,  but  are  given  by  the  shape  factors  H12 
(-  01/02),  H12K  (-  D1K/D2K)  etc. 


(11)  The  "true"  dlsplaceewnt  thickness  D STAR  es  defined  In  § 3.6.  Here  full  account  Is  taken  of  axlsymeatry 
except  that  cos  oi  Is  again  takan  as  one. 

The  reference  flow,  p'U'  etc..  Is  calculated  on  the  assumption,  discussed  In  § 3.6,  that  the  pressure- 
based  reference  flow  adequately  represents  an  extension  of  the  free  stream  flow  for  y > 4*  The  property 


I(> 


values  are  calculated  assuming  that  the  reference  flow  has  expanded  Isentropically  from  the  free  stream 
reservoir  statei  assumed  constanti  to  the  local  measured  static  pressure.  Values  so  calculated  are  written 
Pp.  Up  etc. 

The  displacement  thickness  0 STAR  or  6*  Is  then  found  by  Interpolation  between  the  experimental  steps  In 
y from  the  equation; 

6*  ^ 

(ppUp  - pLi)  (1  + (3-7-s) 

0 ^0  ^ 


(111)  other  Integral  quantities  calculated  using  the  pressure-based  reference  flow. 

These  are  Integral  thicknesses  used  by  various  authors  on  the  grounds  that  In  the  absence  of  a normal 
pressure  gradient  they  reduce  to  the  constant  reference  flow  expressions  (3.7.1  - 3.7.4).  They  are  so 
formulated  that  It  1$  not  necessary  to  specify  a 0-state,  so  long  as  the  D point  Is  at  sufficiently 
large  y. 

2 

Ue  have  Included  the  transverse  curvature  correction  term  In  the  Integrals,  and  Introduced  a /ZR^  term 
on  the  left  hand  side  as  an  approximation  corresponding  to  the  correct  term  which  appears  for  the 
constant  pressure  case  In  equations  (3. 7. 1-4).  Equation  (3.7.5)  reduces  to  (3.7.1)  If  Pp,  Up  are  constant, 
but  the  quantities  listed  here  do  not  retain  their  supposed  physical  significance,  and  we  have  not  felt 
therefore  that  It  was  worthwile  to  refine  the  definitions  further  until  we  have  fully  analysed  their 
meanings. 

The  definitions  require  scaling  quantities,  which  may  be  evaluated  at  the  wall  or  at  the  edge  point.  These 
are  properties  of  the  pressure-based  reference  flow,  and  are  Indicated  by  double  subscripts.  Thus  Up^^ 
and  Up^  are  the  velocities  of  the  reference  flow  at  the  wall  and  at  the  boundary  layer  edge. 

DIP  has  certain  likenesses  to  the  displacement  thickness  ^ 

(pU)p^(OlPW  + l^lpi)  . (pU)p^  (OlPO  + I2pi!)  . f 
z 2 R—  • 


02P  Is  related  to  the  momentum  defect  thickness 

6 

(pU)p„(02PW  + ) . (pu2)pj(02P0  * / 

0 

D3P  Is  related  to  tho  kinetic  energy  defect  thickness 

(pU^)p^(D3PW  + -^21^)  ■ (pU^)pj(03PD  * ■ j 

0 

D4P  Is  related  to  the  total  enthalpy  defect  thickness 

(pu  Tp)p^(D4PW  + (pU  Tp)p^D4P0  + J 

0 

(Note  - Tpp  • Tpj  and  Is  constant,  so  that  04PD  « 04) 

3.6  Section  C.  Tables  of  Profile  Data 

The  printed  tablet  associated  with  the  entries  provide  only  a sample  of  the  total  data  collection,  the 
full  tables  being  given  In  the  accompanying  microfiche,  and  also  recorded  on  magnetic  tape.  For  access 
to  the  rt'-orded  data  bank,  please  follow  the  Instructions  given  in  the  Foreword  (111). 


(Pp  Up  - pU)  (1  + ^ ) dy  (3.7.6) 


pU  (U  - U)  (1  + /-  ) dy  (3.7.7) 


pU  (Up2-  U2)  (1  + ^ ) dy  (3.7.8) 


pU  (Tp  - T„)  (1  +f)  dy  (3.7.9) 
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E*ch  profile  Is  headed  by  the  full  8-d1g1t  profile  Identity,  and  the  data  tabulated  are: 

I,  Y,  PT2/P,  P/PD,  TO/TOD,  M/MD,  U/UD,  T/TD.(RO/ROU)  (U/UO) 

I Is  the  Y-statlon  Identity. 

The  next  four  colutwis  represent  the  quantities  most  likely  to  be  obtained  fairly  directly  from  experimental 
work,  while  the  last  five,  with  P/PO,  are  generally  the  most  useful  for  analysis. 

At  the  foot  of  each  profile  table  there  Is  a short  statement  listing  the  variables  used  as  Input  to  the 
progranme  and  the  assumptions  made  In  completing  the  table.  The  remark  "van  Driest"  means  that  the 
temperature  distribution  T/TD  was  determined  according  to  a temperature-velocity  relationship,  given  In 
subsection  5.3.  If  there  Is  a remark  "trapeioldal  rule"  the  characteristic  boundary  layer  thicknesses 
were  calculated  according  to  this  Integration  procedure. 

Instructions  for  handling  the  data  as  recorded  on  magnetic  tape  will  accompany  any  copy  that  Is  made. 

3.9  Section  D.  Supplementary  data 

A source  often  provides  additional  data  which  cannot  be  presented  as  part  of  sections  B and  C.  Typically, 
this  might  be  skin  friction  or  heat  transfer  data  for  X-values  other  than  those  of  the  profiles, 
additional  temperature  probe  data,  or  tables  of  fluctuation  quantities.  It  will  frequently  be  presented 
as  a facsimile  of  the  tables  In  the  source  when  1t  will  bear  a label: 

FACSIMILE  FROM  SOURCE  PAPER  - NB  - AUTHORS'  SYMBOLS  AND  UNITS. 

The  symbols  and  units  will  be  defined,  where  appropriate,  either  on  a heading  page,  or  by  superposed 
notes  on  the  facsimile,  Vhe  tables  of  this  section  will  usually  appear  last,  but  occasionally,  for 
printing  reasons,w111  be  attached  to  section  A. 

3.10  Closing  remarks 

We  have  tried  to  produce  a standardised  method  of  description  which  Is  nevertheless  sufficiently  flexible 
to  cover  most  boundary  layer  Investigations.  He  cannot  claim  that  our  format  Is  a crmplete  answer  to  the 
problem,  but  would  Implore  any  reader  of  these  notes  to  make  sure  that  any  report  he  publishes  should  at 
least  provide  answers  to  the  questions  Implied  by  1 - 11  of  Section  A (§  3. A).  Ideally  we  would  like 
writers  to  follow  our  own  system,  at  least  In  Indexing  the  material  points  as  we  have.  Since  the  key 
nuetMrs  do  not  have  to  appear  In  sequence,  any  number  may  be  added  I 

We  also  feel  that  meidly  to  have  provided  data  for  sixty  experiments  In  the  same  form  allows  us  to  make 
a general  appeal  to  experimenters  who  are  processing  data.  Me  beg  any  worker  In  the  field  to  keep 
permanently,  or  to  ensure  that  some  agency  keeps,  a functionally  complete  record  of  his  data,  preferably 
In  computer-digestible  form,  and  preferably  In  a form  consistent  with  that  used  here. 


IH 


4.  GENERAL  POINTS  IN  THE  "EDITORS'  COMMENTS" 

The  description  of  the  experiment  which  forms  section  A of  each  entry  Is  concluded  by  § IS  - the 
"Editors'  comments".  Any  user  readinq  through  these  In  rapid  succession  will  soon  realise  that  not. 
only  is  there  a large  measure  of  repetiti'on  in  these  comments,  but  that  we  have  tended  to  emphasise 
some  features  which  interest  us  particularly , or  which  have  caused  us  trouble  in  the  overall  presentation 
of  the  data.  A reader  will  also  note  that  we  have  Introduced  a certain  amount  of  our  own  jargon,  and 
that  this  is  used  not  only  in  § 15  but  appears  frequently  In  the  main  body  of  Section  A.  The  remarks 
made  here  are  intended  to  enlarge  upon,  and  explain,  our  preoccupations. 

4.1  Remarks  relating  to  the  "quality"  of  the  data 

He  obviously  feel  that  we  should,  where  appropriate,  make  general  observations  on  ti.o  "quality"  of  the 
data.  In  a field  for  which  experimental  methods  so  often  require  the  use  of  (sometimes  complex) 
calibration  procedures,  it  would  be  a brave  man  who  commented  too  severely  on  any  possible  systematic 
errors.  He  would  merely  remark  that  the  likely  accuracy  of  any  measurement,  other  than  Pitot  and  wall 
static  measurements  In  not-too-severe  conditions.  Is  very  much  less  than  the  attainable  precision  or 
repeatability.  He  have  not  therefore  made  any  assessment  of  quality  on  the  basis  of  our  appreciation  of 
the  likely  error  margin  of  the  instrumentation  used,  but  rather  have  Inspected  the  evidence  available 
to  us  in  the  form  of  automatically  printed  graphs  of  the  velocity  profiles  in  transformed  coordinates, 
Regardless  of  the  geometry,  thermal  state,  and  history  of  the  test  layer,  these  were  prepared  using  a 
slightly  modified  Van  Driest  (1951)  transformation,  according  to  Fernholz  (1969)  and  compared  to  the 
law  of  the  wall,  with  the  constants  after  Coles  (1956)  and  the  outer  region  correlation  of  Fernholz  (1969). 
Hhere  no  CF  value  was  given,  we  used  an  empirical  correlation  based  on  that  reported  in  Fernholz  (1971). 

On  the  evidence  of  these  graphs  we  have  felt  free  to  comment  on  the  degree  of  scatter  visible  in  the 
profiles,  and  also,  whoi,  the  governing  conditions  were  appropriate,  on  the  extent  to  which  the  data 
matched  our  expectations  in  such  features  as  the  extent  and  slope  of  the  log-law  and  the  size  of  the 
“wake  component"  in  the  outer  region. 

The  amount  of  data  for  each  profile  also  contributes  to  the  "quality".  In  general  we  feel  that  a profile 
should  be  described  by  at  least  20-30  points,  and  have  commented  if  the  data  fall  "short"  of  this.  But 
even  this  comment  may  not  be  sufficient  for  the  reader  since  it  does  not  say  whether  the  data  is  spread 
evenly  across  the  boundary  layer  or  - as  is  often  the  case  - is  obtained  mostly  in  the  outer  layer.  If 
the  data  show  very  little  scatter,  the  number  of  points  Is  of  less  Importance, but  an  even  distribution 
is  important. 

4.2  Reliability  of  i itegrai  values 

He  have  regularly  commented  on  the  relation  of  the  Innermost  data  point  to  the  "momentum  deficit  peak". 

The  Integrands  of  02,  03  and  04  all  display  a maximum,  which  may  occur  very  close  to  the  wall.  If  the 
data  points  do  not  describe  this  maximum,  or  "peak",  it  is  not  possible  to  evaluate  the  integral  with 
much  confidence,  and  the  user  should  not  place  too  great  emphasis  on  the  numerical  values  given  in  the 
tables  of  section  B. 

It  is,  in  fact,  very  common  for  data  to  be  defective  in  this  particular.  When  considering  older  sources 
for  which  the  evaluation  of  data  was  made  by  hand,  this  difficulty  was  probably  overcome  by  a reasoned 
filling-in  of  the  data  near  the  wall.  Later  data,  evaluated  by  computer,  may  or  may  not  have  had  an 
inner  region  interpolated,  In  some  cases  we  have  found  noticeable  differences  between  the  authors'  02 
values  and  our  own,  which  we  have  provisionally  assigned  to  this  cause,  but  since  in  general  the  soiree 
papers  do  not  describe  the  integration  procedure  used,  we  cannot  be  certain.  He  have  not  performed  any 
such  Inner  region  patching  ourselves,  as  we  feel  that  the  way  in  which  it  Is  done  must  depend  strongly 
on  the  preconceptions  of  the  person  doing  it.  Some  further  remarks  about  integration  procedures  and  the 
experience  we  have  hid  with  them  will  be  found  in  chapter  5. 


4.3  Teeiperature  values  near  the  wall 

In  Motf  experiments  where  total  temperature  measurements  are  made,  the  temperature  probe  is  physically 
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much  larger  than  the  Pitot  probe,  so  that  Pitot  data  are  available  In  a region  next  to  the  wall  for  which 
there  are  no  temperature  measurements.  In  general,  the  experimental  worker  reduces  data  In  this  region 
with  an  1nter-/extrapolated  temperature  value,  but  does  not  necessarily  report  the  method  used.  If  the 
total  temperature  distribution  Is  extended  to  meet  the  wall  temperature,  the  resultatnt  error  1s  unlikely 
to  be  serious  unless  the  wall  1s  very  strongly  cooled.  Interpolations  based  on  static  temperature,  and 
extrapolations  made  with  no  matching  to  the  wall  temperature  are  likely  to  be  much  less  reliable. 

We  are  aware  that  we  have  not  checked  every  entry  to  see  whether  Interpolation  has  taken  place,  and 
would  recommend  that  any  user  Intending  to  refine  arguments  on  the  details  of  the  temperature  distribution 
close  to  the  wall  should  compare  the  lower  values  of  y with  the  radius  or  half-height  of  the  temperature 
probe  used. 

A commonly  presented  temperature-velocity  correlation.  In  which  (TO-TW)/(TOO-TW)  Is  plotted  against  U/UD, 
Is  particularly  sensitive  to  small  variations  of  temperature  near  the  wall,  so  that  caution  should  be 
exercised  in  drawing  conclusions  as  to  the  significance  of  apparently  widely  different  temperature- 
velocity  relationships,  particularly  for  experiments  in  which  heat-transfer  was  not  severe. 

4.4  Wall  data  deduced  from  profile  data 

We  have  on  a number  of  occasions  presented  values  of  CF  and/or  CQ  as  deduced  by  the  authors  from  the 
profile  data.  We  would  like  to  emphasise  here,  as  we  have  Intermittently  In  § 15,  that  we  do  not  regard 
such  values  as  data.  In  the  absence  of  measured  values,  we  ^eel  that  there  Is  a justification  for  giving 
such  deduced  wall  coefficients,  as  they  are  often  required  for  theoretical  developments.  If  the  value 
presented  1$  derived  from  a profile  gradient  very  close  to  the  wall,  it  1s  Inherently  exceedingly 
unreliable.  If  1t  Is  deduced  by  matching  the  whole  profile  to,  for  Instance,  a transformed  version  of 
the  Coles'  wall  and  wake  law,  the  degree  of  fit  can  be  stated  statistically,  but  the  reliability  of 
the  numerical  value  Is  only  as  good  as  the  assumption  that  the  wall-  and  wake-law  description  applies, 
and  applies  with  the  "universal"  log-law  constants  In  the  particular  circumstances  of  the  experiment. 

4.5  The  boundary  layer  edge 

The  selection  of  a "D-state"  point,  which  Is  then  treated  as  the  boundary  layer  edge  state,  will  be 
discussed  in  the  forthcoming  commentary  volume.  A preliminary  discussion  may  be  found  In  Fernholz  & 

Finley  (1976).  The  variation  of  flow  properties  near  the  boundary  layer  edge  may  result  from  either 
the  (asymptotically  vanishing)  Influence  of  the  boundary  layer  Itself,  or  from  variations  of  the 
free-stream  flow,  most  obviously  manifest  as  normal  pressure  gradients.  In  general  the  point  selected 
is  arbitrary,  and  the  criteria  used  to  guide  selection  are  so  various  as  to  permit  of  variations  In 
the  Y-posUion  of  the  D-po1nt  of  60  % or  more.  Where  we  feel  this  might  have  a real  significance,  as 
for  Instance  for  the  experiments  Including  fluctuation  measurements  (CAT  5003/7Z05/7403)  we  have 
commented  on  It  in  § 15.  For  the  entries  as  a whole,  we  have  followed  no  particular  rules.  If  the 
author  appears  to  have  made  a self-consistent  0-po1nt-se1ect1on,  we  have  usually  accepted  It.  If  we 
have  taken  special  measures  (c.f.  CAT  5901)  we  have  remarked  on  them  In  § 12,  We  have  throughout  been 
guided  In  our  action  by  a calculation  of  the  local  value  of  the  total  pressure,  and  would  recommend, 
for  future  use,  that  the  0-pol!it  be  set  at  the  Y-value  for  which  (PO-P)  « 0.99  (POE-P).  For  low  speeds, 
this  Is  the  Uggg  point,  while  at  hypersonic  speeds  It  reduces,  effectively,  to  the  point  where 
PO  ■ 0.99  POE. 

4.6  Normal  pressure  gradients 

In  § 6 bilowt  we  describe  how  the  entries  have  been  classified  on  the  basis  of  the  local  pressure 
gradient.  We  place  particular  emphasis  on  the  existence,  or  otherwise,  of  a gradient  normal  to  the 
wall.  If  such  a gradient  Is  at  all  marked,  then  It  becomes  very  difficult  to  make  any  rational  calculation 
of  the  Integral  thicknesses  or  to  decide  where  the  boundary  layer  edge  Is.  (See  the  discussion  of  0 STAR 
In  § 3.6  above,  and  the  'nitlal  treatment  of  the  problem  In  Fernholz  t Finley,  1976.)  We  therefore 
distinguish  between  the  typns  uf  pressure  gradient  which  are  observed  on  the  basis  of  their  origin  and 
mode  of  propagation. 


Normal  pressure  gradient  effects  may  result  from: 


i)  Wall  curvature,  so  that  the  mean  flow  streamlines  are  curved  and  a normal  pressure  gradient  is 
required  to  provide  the  centripetal  acceleration.  Typical  cases  are  the  two-dimensional  ramp  flow 
of  Sturek  & Danberg  (CAT  7101)  or  the  various  contoureu  nozzle  experiments  (CAT  7001/7105/7206). 
The  strength  of  the  normal  component  Is  given  approximately  by 

(ap/oy)  . ! (H^  -1)1^2  (ap/ax)  (A.i) 

and  In  an  Ideal  flow  the  effect  propagates  as  a simple  wave.  The  Isobars  are  the  local  Mach  lines 
(Prandtl -Meyer  fan,  focussed  compression  etc.). 

11)  Streamline  divergence,  so  that  a line  normal  to  the  wall  dues  not  Intersect  straight  streamlines 
away  from  the  wall  at  right  angles.  The  Isobar,  on  the  other  hand,  Is  everyv/here  normal  to  the 
streamlines  and  so  curves  away  from  the  profile  normal.  Such  a flow  would  be  observed  In  a pure 
conical  expansion  when  the  strength  of  the  normal  pressure  component  In  Inviscid  flow  1s  given 
approximately  by 

(1/p)  (8-'/3y)„  - (lyy/R^)  V?  (M^  -1)'*  (4.2) 

where  R Is  the  radius  from  the  source  of  the  conical  flow,  y Is  the  distance  normal  to  the  solid 
surface  and  1 Is  1 for  planar  and  2 for  axlsynnetrlc  flow.  The  effect  corresponds  to  a reflected 
wave  In  which  the  Isobars  run  through  successive  equally  stepped  right  and  left  running 
characteristics. 

This  effect  Is  much  weaker  than  that  caused  by  a simple  wave,  and  can  usually  be  neglected.  In 
practical  cases  where  the  Ideal  flow  Is  not  purely  conical,  there  may  be  a superimposed  simple 
wave  element  which  swamps  the  reflected  wave  pressure  gradient. 

Ill)  Normal  components  of  the  Reynolds  stresses  may  become  large  at  high  Mach  numbers  when  compared  to 
the  static  pi'essure.  The  mean  flow  field  momentum  changes  are  then  the  results  of  a normal  stress 
made  up  of  comparable  contributions  from  the  static  pressure  and  the  Reynolds  stress.  There  Is 
little  evidence  which  can  be  used  to  quantify  the  effect,  but  a preliminary  analysis  based  on  the 
results  of  flscher  et  a1.  (CAT  7001)  and  Beckwith  et  al.  (CAT  7105)  suggests  that  a pressure  dip 
may  be  observed  in  the  most  Intensely  turbulent  part  of  the  layer,  of  order  given  by 

Ap/Pw  “ (4.3) 

This  topic  will  be  developed  further  In  the  commentary  volume. 

1v)  Changes  In  longitudinal  pressure  gradient  can  give  rise  to  substantial  normal  pressure  gradient 
effects,  even  on  a straight  wall.  This  Is,  In  effect,  because  the  pressure  gradient  In  a reflected 
wave  region  Is  generated  elsewhere  In  the  flow,  so  that  there  may  be  substantial  regions  away  from 
the  straight  wall  In  which  the  Incident  and  reflected  waves  are  simple  in  character.  Figure  4.1 
shows  an  Idea!  flow  field  In  which  expansion  Is  reflected  at  a straight  wall.  On  the  wall,  from 
a to  b,  there  Is  no  pressure  gradient,  but  an  expansion  fan  generated  on  the  other  side  of  the 
experimental  channel  is  being  propagated  towards  the  wall,  and  causes  a negative  pressure  gradient 
at  the  wall  from  b to  c.  The  region  bed  Is  a “reflected  wave  region"  In  that  the  normal  components 
of  the  Incident  and  reflected  simple  waves  oppose,  while  their  longitudinal  components  reinforce. 
Along  the  wall  abc  no  normal  pressure  gradients  would  be  observed  In  a boundary  layer  of 
Infinitesimal  thickness.  However,  a traverse  made  over  a finite  range  of  y at  AA  would  be  made 
In  an  exclusively  simple  wave  region,  and  traverses  Just  upstream  or  downstream  of  AA  would 
Inevitably  experience  simple  wave  effects  sufficiently  far  from  the  wall.  The  dashed  arrows  show 
the  pressure  gradient  vectors  Involved,  and  taking  due  account  of  the  reinforcement  of  the 
longitudinal  pressure  gradient  In  the  region  bed  It  Is  apparent,  from  equation  (4.1),  that  the 
normal  pressure  gradient  on  the  line  AA  1$  given  by 

(3p/3y)  • 1/2  (M*  -1)^’^^  (9P/3X  along  be) 


(4.4) 


22 


5.  DATA  PROCESSING 

Figure  5.1  shows  a flow  diagram  of  the  computer  programme  used  to  handle  the  data.  He  do  not  claim  that 
It  Is  elegant,  or  even  efficient.  It  has  grown  naturally  over  the  years,  and  we  have  never  found  the  time 
to  redesign  It  from  scratch.  The  first  version  was  provided  by  H.J.  KUster  and  It  has  been  adapted  to 
the  specific  needs  of  the  various  entries.  Improved  and  run  by  Miss  C.  Mohr.  Ha  have  not  provided  here 
a full  listing  as  the  programme  Is  not  Inherently  interesting  and  the  details  should  not  affect  users 
In  any  significant  way.  The  editors  will  provide  a more  detailed  description  on  request. 


Fig.  5.1  Flow  diagram  of  computer  program 


The  purpose  of  the  prograitme  Is  to  handle  published  data,  as  reduced  by  the  original  authors,  and  present 
It  In  standard  form.  In  the  discussion  below  we  therefore  lay  most  emphasis  on  the  data  Input,  the  Input 
of  transport  properties  for  the  working  gas  and  calculation  procedures  where  we  did  anything  unusual  or 
experienced  difficulties. 

He  use  throughout  this  chapter  the  word  "Kopfdaten"  to  describe  all  those  quantities  which  1n  principle 
appear  at  the  head  of  a profile  table.  The  word  Is  not  elegant  but  has  no  short  easily  understood 
equivalent. 
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5.1  Properties  of  the  working  gas,  recovery  factors 

There  were  only  three  gases  used  1n  the  experiments  described  In  the  catalogue  - air,  nitrogen  and  helium. 
In  some  facilities  tho  reservoir  temperatures  were  high  enough  for  the  vibrational  modes  of  the  diatomic 
gases  to  become  significantly  excited.  Very  occasionally  pressures  were  high  enough  for  the  compressibility 
factor  (pv/RT)  to  depart  dotectahly  from  one.  In  data  processing  we  have  Ignored  these  real-gas  effects 
and  treated  the  working  fluid  as  a perfect  gas  with  constant  specific  heats.  This  may  result  In  some 
falsification  of  the  relationship  between  the  free  stream  static  state  and  the  reservoir  state,  but  will 
not  Introduce  significant  error  In  the  Inter-relationships  between  static  properties  and  velocities  etc. 

In  the  test  region  if  the  data  Input  Is  selected  from  these  variables. 

The  perfect  gas  properties  assumed  are: 

Gas:  air  nitrogen  helium 

Gas  constant  R In  m^/s^  K:  287.13B7  296.50  2078.739 

Specific  heat  ratio  y:  1.40  1.40  1.667 


The  transport  properties  were  calculated  after  Keyes  (1952)  for  the  diatomic  gases  (minor  constituents 
of  air  being  Ignored)  and  Neubert  (1974)  for  helium. 

For  the  diatomic  gases  the  expression 


10-6  ,1/2 

u . 2 Ns/m'^ 

I + a T'^ 


(5.1) 


was  used,  where  the  constants  and  the  range  of  validity  are  given  as 


•o 

a 

•l 

range  of  validity 

air: 

1.488 

122.1 

5 

79<  T/K  <1845 

n1  trogen : 

1,418 

116.4 

5 

Bl<  T/K  <1695 

Thase  relations  were  used  also  at  lower  temperatures  down  to  SO  K for  lack  of  better  information, 

For  helium  the  expression 

0.647 

+ e'"''’(61.2730T^  - 199.1754T^  (6.2) 


60.23  T 


[o*  (T-0.3)  e-T.7  <T-0.3) 


+ 179.1363T 


- 59.05466) 


X 10’®  NS/m^ 


was  used,  and  the  range  of  validity  Is  0.4  < T/K<400. 


At  present  It  Is  not  possible  to  state  a recovery  factor  with  enough  confidence  to  take  account  of 
upstream  history  effects,  boundary  conditions  or  other  flow  parameters.  We  have  therefore  chosen  to 
use  for  all  experiments  a recovery  factor  r of  0.896,  though  this  does  not  Imply  that  we  necessarily 
believe  that  there  will  be  no  heat  transfer  at  a wall  which  Is  at  the  recovery  temperature  calculated 
using  this.  The  numerical  value  represents  the  cube  root  of  the  Prandtl  number  for  air,  though  a true 
recovery  factor,  If  It  could  be  defined,  would  of  necessity  be  In  soew  way  a function  of  the  shear 
stress  distribution  across  the  boundary  layer,  1.  e.  of  the  turbulence  structure. 


6.2  "Kopfdeten*  - Boundary  conditions  and  other  evaluated  date 

The  data  quantities  which  we  call  "Kopfdeten*  appear  In  printed  tables  as  section  8 of  each  entry.  They 
fall  Into  three  dlitinct  groups.  These  are: 

a)  Boundary  condltlona  given  by  the  authors,  or  calculated  by  us  fro*  other  data  givtn  by  the  authors, 
and  used  by  us  as  Input  for  the  date  processing.  Such  quantities  are  marked  by  an  asterisk  In  the 
tablet. 

b)  Calculetid  but  redundant  boundary  values  at  the  wall  and  tha  boundary  layer  edge. 

c)  Chtractarlitlc  boundary  layer  thlcknaises^  shape  factors  and  Rtynolds  numbers  RED2. 


A typical  Input  set  of  group  (a)  might  consist  of: 

Position  X,  transverse  radius  RZ,  Mach  number  MD,  longitudinal  curvature  parameter  SW, 
heat  flux  at  the  wall, which  In  a dimensionless  form  will  give  the  coefficient  CQ, 
static  pressure  at  the  wall  PM  and  the  boundary  layer  edge  PD,  temperature  at  the 
wall  TM  and  at  the  boundary  layer  edge  TD. 

The  programme  then  completes  the  calculation  for  the  array  of  boundary  conditions  by  calculating  the 
redundant  group  (b)  from  the  Input  values.  !n  this  case  group  (b)  consists  of: 

Total  pressure  and  temperature  at  the  boundary  layer  edge  POD  and  TOO, 
the  recovery  temperature  TR,  the  velocity  at  the  boundary  layer  edge  UD 
and  the  ratios  PW/PD,  TW/TD. 

Apart  fi'Om  the  obvious  gas-dynam1c  relationships,  the  following  relations  and  definitions  are  used; 
Recovery  temperature  TR  (T^} 

V ■ (1  + Y (5.3) 

Heat  transfer  coefficient  CQ  (C^) 


Longitudinal  pressure  gradient  parameter  SH  Indicating  the  relative  Importance 
of  streamline  curvature  - nominal  value  of 

SW  - (3CV3x)  / (3u/3x)  (5.5) 


where  0 Is  the  Inclination  of  the  flow  and  v the  Prandtl-Meyer  angle.  In  principle  at  the  boundary 
layer  edge.  In  practice  we  have  Inserted  nominal  values  of  SW  to  indicate  tha  importanca  of  the  simple- 
wave  element  of  the  pressure  gradient.  Thus  SW  ■ 1 for  tha  curved  wall  studies,  which  in  the  test  region 
were  all  alther  generating  or  cancelling  a simple  wave.  SW  was  set  to  0 for  straight  wall  studies,  except 
In  one  case  where  the  pressure  gradients  wet's  so  severe  that  there  was  probably  strong  streamline 
curvature  even  within  the  boundary  layer.  For  this  case  (CAT  7208)  SW  was  set  at  O.S. 


Group  (c)  of  the  "Kopfdaten"  Involves  the  boundary  layer  thicknesses,  and  so  Is  calculated  at  the  end 
of  tha  programme  after  the  normalised  profile  data  have  been  assembled.  For  cases  In  which  transverse 
curvature  1$  snail  («/Rj  of  order  10”^  or  less)  the  definitions  used  are 


Displacement  thickness 

a 

* / (^"  ('■^ 


oa^a 


Homantum  defect  thickness 

a 


(B.6) 


(5.7) 


Kinetic  energy  defect  thickness 
0 


(5.8) 


Enthalpy  defect  thickncii 

a 

*4  " / 0^  (^'  ) (!♦  ^“  ) 

’ ■'  '*a“8  ‘pa  "z 


(5.9) 


0 
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The  "kinemetic"  Integral  thicknesses  for  which  the  density  variation  is  Ignored  correspond  to  the 
"Incompressible"  definitions 


s 

'’IK ' / '‘y 

0 

(5.10) 

0 

(5.11) 

0 

(5.12) 

where,  in  (5.6)to  (S.lZjR^  is  defined  as  positive  for  flow  on  the  exterior  of  an  axi symmetric  body  and  as 
negative  in  an  internal  flow.  The  inclination  of  the  surface  to  the  axis  is  assumed  to  have  negligible 
effect.  These  equations  reduce  to  those  normally  used  on  plane  walls  as  R2  tends  to  infinity. 

The  above  definitions  hold  for  conditions  in  which  the  assumption  of  a constant  reference  flow  is 
appropriate,  and  under  those  conditions  (see  §§  3,6,  3.7)  an  exact  allowance  can  be  made  for  the  effects 
of  transverse  curvature,  even  when  i is  of  the  same  order  as  R^.  The  values  calculated  from  equations 
(l>.6) to(5.12)are  replaced  by  corrected  value$6^  using  the  relation  (cited  by  Kemp  & Owen  CAT  7206) 

*i  * ■ "z 

(5.13) 

This  is  essentially  the  appropriate  solution  of  a quadratic  of  the  type  found 

in  equation(3.6.3) above. 

It  IS  then  possible  to  calculate  the  longitudinal  pressure  gradient  parameter 

PI2  (Hg) 

''2  ■ 

(5.14) 

Although  provision  was  made  in  the  programme  for  numerical  differentiation  of  (x)  so  as  to  calculate 
sj,  we  have  found  that  in  nearly  every  case  a human  intelligence  is  needed  to  extract  sensible  values. 
Thus  we  have,  so  far  as  time  allowed,  obtained  dp^/dx  by  plotting  p (x)  and  estimating  the  gradient. 
Such  values  are  therefore  essentially  imprecise,  but  more  accurate  than  the  machine-derived  values. 

The  shape  factors  are  then  calculated  as  ratios  of  6^  <2 

Hj2  ■ «j/62*  M32  ■ '53/«2»  ■ *4/^2 

(5.15) 

Hj2h  ■ «ik/*2K  ”32K  ’ ^3K^^2K 

(5.16) 

and  the  Raynolds  numbara  as 

’’*62  “ *2^^  • % • 

(5.17) 

5.3  Profile  data 

Profile  data  rtachad  ui  in  many  forms.  Tha  programme  was  designed  to  cope  with  five  standard  types  of 
input,  and  other  variations  allowed  for  by  subroutines  special  to  each  entry,  or  in  extreme  cases  by 
conversion  into  a standard  form  using  compressible  flow  tables  and  hand  calculation.  Host  of  the 
difficulties  occured  when  authors  had  not  measured  a variable  and  stated  their  auxiliary  assumptions 
verbally  or  in  analytic  form.  In  particular,  the  static  pressure  variation  was  often  fictitious  and  for 
many  expariments , aspacially  the  earlier  ones,  total  temperature  was  not  measured. 
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When  no  total  temperature  profile  was  supplied,  we  assumed  that  the  velocity  and  temperature  were 
related  by  the  expression 


T 


T 


& 


(6.18) 


This  is  a modification  by  Wall  (1966)  of  van  Driest's  (1951)  expression.  When  used,  whether  Introduced 
by  ourselves  or  the  original  author,  a note  appears  at  the  foot  of  the  profile  tabulation  as  "VAN  DRIEST 


The  standard  forms  of  input  were: 

1.  U/Uj,  T/Tj,  p/pj  - 1.  Calculate  M/Mj  and  p/pj  . 

2.  U/U^,  p/pj  • 1.  Calculate  T/T^  (Van  Driest)  according  to  (5.18),  M/H^  and  p/pj  . 

Standard  provision  was  made  to  deal  with  an  author's  set  of  U/U,  values  which  had  been 

0 

calculated  assuming  that  TO  was  constant  (isoenergetic),  and  convert  them  to 
"Van  Driest"  values. 

3.  U/Uj,  T/Tj,  p/pj.  Calculate  M/M^  and  p/pj  . 

4.  U/Uj,  p/pj  , p/pj  > 1.  Calculate  , T/TD. 

6.  H/Mj,  p/Pj  ■ 1.  Calculate  U/U^,  p/p^  and  T/T^  (Van  Driest)  according  to  (5.18). 

Profile  data  were  normalised  with  the  boundary  layer  edge  or  0-state  values.  In  many  cases  an  author's 
set  of  figures  was  not  consistently  normalised,  or  was  normalised  on  an  exterior  flow  condition  which 
was  not  in  fact  observed.  In  these  circumstances  we  required  that  all  normalised  values  should  be 
1.0  at  the  D-state  point. 


5.4  The  O-state  and  consistency 

The  boundary  layer  edge  point  is  a point  within  the  boundary  layer,  selected  arbitrarily  or  by  the 
application  of  an  arbitrary  criterion.  Consequently  the  reservoir  state  of  the  tunnel,  p^^t  T^^  is  not 

the  same  as  the  total  state  at  the  D-point.  In  fact  we  reconnend  (§  4.5)  as  an  idea!  definition  of  the 

D-point,  that  it  be  set  where  PO/POR  is  0.99.  In  practice  this  will  be  found  to  lie  at  a much  greater 
Y-value  than,  for  instance,  the  point,  and  there  are  other  advantages  which  will  be  developed  in 
the  commentary  volume. 

In  most  cases  one  is  not  presented  with  data  enough  to  compare  the  values  of  p^  and  p^^,  but  where  it 
is  possible  to  determine  the  two  independently,  a conflict  can  arise.  When  this  liappens,  we  have  calcul- 
ated pg  from  the  profile  data  for  the  selected  0-point,  and  readers  should  not  expect  p^^  to  match 
the  tunnel  reservoir  pressure,  which  as  such  does  not  appear  in  our  tables.  In  most  cases,  however, 
pgj  has  been  set  arbitrarily  equal  to  p^^,  because  no  other  information  was  available. 

5.5  The  integration  procedures 

The  characteristic  boundary  layer  thicknesses  6^  were  determined  by  one  of  two  integration  proctdures; 
INTVAR  or  a trapezoidal  rule.  If  the  letter  was  used  - which  is  the  case  for  a relatively  small  number 

of  profiles  only  • this  is  noted  in  the  output  at  the  and  of  the  profile  in  question. 

The  standard  integration  procedure  "INTVAR"  consists  of  a Simpson  type  formula  using  a second  order 
parabola  and  allowing  a variable  step  size  (Haase  et  al.  (1973)).  The  accuracy  of  INTVAR  is  of  the 
order  (h^  * h2)^  (h^  - h2)  and  better  than  that  of  the  trapezoidal  rule.  The  integration  procedure 
is  started  at  the  outer  edge  of  the  boundary  layer  with  • linear  intarpolation  curve  as  tha  first  stap. 
This  allows  a batter  approximation  for  the  near  wall  region  of  the  integral,  avoiding  the  disadvantagas 
of  I straight  lint  intarpolation  in  this  region,  eipecially  for  the  many  cates  where  the  meaiureMnts 
do  not  extend  within  or  as  far  in  is  the  mexiiMim  of  the  integrands  of  62  ind^. 

INTVAR  has,  however,  been  found  to  bo  ovenaniitive  to  two  special  distributions  of  measured  data  points 


Its  answers  cannot  then  be  trusted  and  we  have  therefore  used  the  trapezoidal  rule  In  these  cases.  One 
of  these  Is  when  measuring  stations  lie  extremely  close  together  or  when  data  are  rather  erratic  over 
adjacent  small  Intervals.  In  the  first  case  averaging  of  the  data  1n  question  cured  the  problem,  but  In 
the  second  case  the  reason  for  the  deviation  from  the  hand  calculated  result  could  not  be  found.  The 
second  case  for  which  the  trapezoidal  rule  Is  superior  occurs  when  there  are  large  gaps  between  measured 
data  points.  Here  again  INTVAR  failed.  Since  these  error  sources  could  not  bo  eliminated  in  the  short 
time  available  before  the  catalogue  deadline,  all  boundary  layer  thicknesses  were  checked  either  against 
the  authors'  values,  against  those  obtained  by  the  trapezoidal  rule  or,  In  a few  cases,  against  hand 
calculated  data. 

5.6  Integral  values  using  a pressure-based  reference  flow. 

In  § 1>.6  we  have  briefly  outlined  some  of  the  questions  ithich  arise  when  It  1s  desired  to  calculate 
Integral  thicknesses  for  boundary  layei's  experiencing  significant  normal  pressure  gradients.  The 
quantities  which  we  finally  chose  to  calculate  are  defined  In  § 3.7  by  equations  (3.7.5)  to  (3.7,9). 

In  order  to  evaluate  the  Integrals  It  Is  necessary  to  calculate  the  properties  of  the  pressure-based 
reference  flow  from  the  tunnel  reservoir  state  and  the  local  static  pressure.  When  the  reservoir  state 
was  stated,  It  was  read  Into  the  programme  as  an  extra  Input.  More  generally  the  data  available  did  not 
distinguish  between  the  boundary  layer  edge  state  and  the  reservoir  state,  so  that  was  not  equal  to 
Ppj.  The  pressure  based  Integral  values  were  then  calculated  using  stored  profile  data  from  the  main 
programme. 

The  solution  of  equat1on(3.7.5)for  D STAR  was  performed  using  a weighted  Interpolation  between  values 
of  the  Integral 

I Pp  Up  (u  f 1 dy 

0 * 

for  the  four  experimental  values  of  y^ 


which  lay  two  above  and  two  below  S*  . 
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6.  NATURE  AND  CLASSIFICATION  OF  DATA 
6.1  General  Considerations 

All  the  data  we  present  were  obtained  In  wind-tunnel  studies.  Inevitably,  therefore,  the  data  do  not 
fully  represent  the  free  flight  situation.  Some  of  the  defects  of  representation  are  unavoidable,  and 
result  from  the  essential  nature  of  tunnel  tests.  For  Instance,  It  seems  very  probable  that  nearly  all 
hypersonic  data  are  affected  In  some  degree  by  a fluctuating  free  stream  disturbance  level  together  with 
a noise  level,  which  have  go  analogue  in  free  flight.  In  other  cases,  the  representation  Is  not  complete 
for  reasons  which  are  In  principle  avoidable,  though  an  attempt  at  proper  reproduction  of  the  intended 
flow  would  be  Inherently  more  expensive,  or  less  convenient,  than  the  course  actually  followed.  A common 
example  Is  the  way  In  which  constant-pressure  high  Reynolds  number  data  are  almost  Invariably  obtained 
on  tunnel  side  walls.  The  results  are  then  presumed  to  describe  a two-dimensional  "flat-plate"  boundary 
layer,  when  they  must  Inevitably  be  Influenced  to  an  unknown  extent  by  flow  convergence  or  divergence, 
and  by  history  effects  Inherited  from  the  upstream  region.  The  most  obvious  history  effects  stem  from 
p> assure  gradients  or  wall  temperature  effects.  It  may  well  be  valid  to  use  the  data  as  though  these 
effects  were  negligible,  but.  If  this  be  the  case,  some  Justification  Is  desirable. 

Our  Intention  Is  to  provide  a data  pool  of  general  utility,  so  that  the  geometries  described  here  are 
all.  In  some  degree,  simplifications  of  any  "flight"  or  “application"  situation.  In  selecting  the  data 
and  classifying  them,  we  need  to  bear  this  In  mind.  However  the  data  were  obtained,  how  are  they  likely 
to  be  used? 

There  are  two  principal  modes  of  use.  On  the  one  hand  we  have  the  application  of  data  to  design  purposes, 
where  the  highest  degree  of  eccurecy,  and  the  finest  detail  of  description,  are  Irrelevant,  since  the 
situatlon-mitch  between  the  data-store  and  the  proposed  application  is  Inevitably  only  approximate.  On 
the  other  hand,  we  have  the  provision  of  precise  and  detailed  data  for  clearly  defined  test-cases,  not 
necessarily  of  any  direct  applicability,  which  display  particular  phenomena  sufficiently  clearly  to 
allow  of  the  development  of  calculation  methods.  In  an  Ideal  world,  any  given  experiment  serves  both 
purposes,  but  experimental  technique  and  turbulence  theory  are  not  sufficiently  developed  to  allow  of 
this  counsel  of  perfection. 

In  general,  data  obtained  In  ad-hoc  situations  on  complex  geometries  are  not  published,  as  the  results 
are  usually  not  sclentificlally  sufficiently  detailed  to  allow  us  to  make  useful  comparisons,  and  the 
data  are  In  any  case  likely  to  be  restricted  by  the  need  for  cotimerclal  or  military  secrecy.  Most  of 
the  available  data  then  are  not  only  laboratory  date,  but  are  for  very  simple  geometries,  and  this  factor, 
together  with  the  complications  of  handling  and  presenting  three-dimensional  data,  provided  a strong 
Incentive  to  restrict  the  catalogue  to  nominally  two-dimensional  cases. 

There  are  numerous,  and  inter-related,  factors  which  affect  the  local  characteristics  of  a two-dimensional 
boundary  layer.  We  cannot  say  that  one  factor  Is  more  "Important"  than  another,  since  In  general  Importance 
must  relate  not  only  to  the  numerically  observed  Influence  of  the  factor,  but  to  Its  likely  range  of 
variation.  The  following  list  therefor#  Is  In  no  particular  order  of  Importance,  but  does  perhaps  reflect 
the  order  In  which  we  think  of  the  factors. 

The  principal  controlling  parameters  are; 

(I)  The  Reynolds  number 

(II)  The  heat  transfer  condition 

(111)  The  Mach  numbtr 

(1v)  The  presturt  gradient 

(v)  The  pressure  and  teaiparature  history. 

Of  these,  the  first  t::rea  ere  expressed  by  numerical  values,  which  cover  an  assentlatly  continuous  range. 

It  It  not  possible  to  make  a distinction  of  type  between  high  ind  low  values  of  the  quantity  In  question 
- there  it  • continuous  gradation.  We  have  chosen,  instead,  to  maka  our  classification  of  data  on  tht 
bstls,  firstly,  of  the  features  of  the  local  pressure  gradient,  and  secondly,  where,  for  the  "zero 
pressure  gradient*  case,  there  is  o large  pool  of  data,  on  the  history  of  the  axperlmantal  boundary  laytr. 
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The  classified  lists  of  § '/  Include  a table  giving  nominal  numerical  values  of  Reynolds  number,  Mach 
number  and  wall  temperature  ratio  TH/TR.  The  Implications  of  classification  by  pressure  gradient  are 
examined  below. 


6.2  Cl assificatlon  by  pressure  gradient 

More  than  half  the  available  data  describe  tests  made  in  nominally  constant  pressure  layers  (Group  I) 
which  we  have  subdivided  firstly  Into  cases  in  which  the  boundary  layer  has  grown  from  a well-defined 
origin  under  constant  pressure  conditions  throughout  (lA).  The  second  group  (IB)  contains  those  cases 
In  which  the  layer  Is  formed  on  a tunnel  wall  and  passes  through  the  nozzle  expansion  upstream  of  the 

test  rone.  In  two  cases  {CAT  7202,  7301)  this  history  Is  In  some  measure  described  and  In  one  (7302) 

the  development  Is  so  long  and  gradual  that  the  boundary  layer  Is  probably  fully  "relaxed"  so  as  to  have 
the  same  characteristics  as  a flat  plate  layer.  The  experimental  ranges  covered  by  these  two  groups  are 
suimarlsed  by  figures  6.1  to  6.3.  Cases  with  substantial  heat  transfer  arc  relatively  few,  and  are  shown 
In  figure  6.3.  There  1s,  In  addition,  a small  group  (1C)  of  cases  describing  the  recovery  of  a severely 
disturbed  layer,  under  local  zero-pressure-gradient  conditions. 

The  zero-pressure-gradient  data  form  the  main  body  of  Information  for  both  the  modes  of  use  suggested 

In  § 6.1.  There  Is  quite  a wide  range  of  available  data,  and  It  Includes  a few  cases  which  have  been 

studied  In  close  detail  - for  Instance  CAT  7205,  where  the  measurements  fully  describe  the  mean  flow, 
and  are  supported  by  fluctuation  measuretnents.  Regrettably,  the  cases  of  practical  Interest  do  not 
generally  give  rise  to  any  considerable  regions  of  constant-pressure  flow. 

The  pressure  gradient  cases  have  been  divided  on  the  basis  of  the  manner  in  which  the  pressure  gradient 
1$  produced.  The  first  group  (IIA)  covers  those  flows  1n  which  a wave  structure  Is  generated  somewhere 
else  1n  the  flow  and  Imposed  on  a boundary  layer  flowing  along  a straight  wall.  The  test  layer  thus 
passes  through  a "reflected  wave",  without  significant  streamline  curvature.  The  second  group  (IIB) 
comprises  those  tests  In  which  the  pressure  gradient  Is  the  result  of  streamline  curvature.  This  Is 
associated  with  a “simple  wave"  which  may  either  be  generated  In  the  test-zone  Itself,  and  propagate 
downstream,  or  may  be  generated  elsewhere  and  be  propagated  downstream  so  as  to  strike  the  test-zone. 

The  wall  curvature  here  1s  such  as  to  cause  the  wave  to  be  cancelled  without  reflection,  as,  for  example. 
In  the  "bell"  of  a well  designed  contoured  nozzle. 

There  1s  a vital  physical  distinction  between  the  two  cases  as  the  curved  mean  flow  of  the  simple  wave 
cases  Is  associated  with  normal  pressure  gradients,  which  at  high  Mach  numbers  become  very  large.  There 
is  very  little  available  Information  on  what  effect  this  may  have  on  the  turbulent  structure  (CAT  7101 
contains  the  only  measurements  of  fluctuating  quantities),  but  the  effects  are  unlikely  to  he  negligible. 
There  are  relatively  few  available  accounts  of  simple  wave  flows,  and  this  is  especially  unfortunate  as 
the  boundary  layers  on  a hypervelocity  vehicle  will  always  experience  locally-generated  simple  wave 
structures.  The  typical  cases  are  the  flow  over  the  convex  forward  surface  of  a vehicle  - a favnurahle 
pressure  gradient  giving  rise  to  a generated  simple  wave  - and  the  flow  approaching  an  Inlet  where  a 
concave  surface  gives  rise  to  a generated  simple  compression  wave.  It  seems  Improbable  that  data  from 
reflected-wave  pressure-gradient  experiments  can  be  applied  very  directly  to  these  cases.  Unfortunately, 
the  reflccttd-wave  experiments  are  much  easier  to  perform. 

There  Is  a final  class  (IlC)  Intended  to  include  cases  with  no  longitudinal  pressure  gradient  but  a 
significant  normal  prassure  gradient.  Such  a flow  may  be  realised  by  causing  an  incident  wave  to  strilr 
a surface  so  contoured  as  to  give  rise.  In  Isolation,  to  a genented  wave  of  equal  and  opposltr  ;1nr. 

Such  &n  experiment  has  been  performed  (CAT  680G)  and  Is  the  only  case  we  have  Included  in  the  catelo'.u': 
for  which  no  profile  data  Is  available.  It  Is  offered  as  a challenge  to  those  dcvelcplnn  celculaiinn 
methods. 

This  classification  In  Itself  shows  clearly  where  the  paps  In  our  experimental  knowledoc  Hr.  lourdary 
layers  with  larger  longitudinal  pressure  gradients,  with  varying  wall  temperature,  along  curved  rails 
and  those  recovering  from  a strong  perturbation  still  await  exploration.  In  particular,  It  wmld  br 
desirable  to  perform  more  experiments  like  Thomann's  (CAT  6Sro)  but  on  a larger  stale  ard  IntlutHtK 
profile  and  turbulanca  measuremnts. 


pressure  conditions 


ZPG-AW 
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7.  CUSSIFIEC)  USTS  OF  ENTRIES 

As  outlined  In  § 6.2  ebove,  the  principal  basis  of  the  classification  Is  the  type  of  pressure  gradient 
experienced  by  the  boundary  layer  In  the  test  region.  For  the  large  class  of  zero-  or  near-zero  pressure 
gradient  flows,  we  have  made  further  division  between  those  cases  In  which  the  whole  development  of  the 
boundary  layer  has  been  under  zero  pressure  gradient  conditions,  and  those  with  varied  upstream  histories. 
The  pressure  gradient  cases  are  divided  Into  reflected  wave  flows  and  simple  wave  flows.  There  are  further 
subdivisions  bated  on  the  geometry  of  the  test  zone. 


The  tabular  Inforniiation  consists  of  nominal  values  of 


M 

R THETA 
TW/TR  ■ 
TO 
CF 


NX 

0 

PG 


Mach  number  range.  For  pressure  gradient  cases,  this  may  be  either  a local  value, 

or  the  free  stream  value. 

-3 

X 10  - Reynolds  number  based  on  momentum  defect  thickness  and  boundary  layer  edge  properties. 

The  ratio  of  wall  temperature  to  a nominal  adiabatic  wall  or  recovery  temperature. 

If  total  temperature  profiles  were  obtained,  the  entry  Is  marked  P. 

Determination  of  wall  shear  stress  by: 

F - Floating  element  balance  (FEB) 

P - Preston  tuba 

S - Stanton  tube  or  surface  fence 
V - Deduction  from  the  velocity  profile 
Number  of  successive  stations. 

Measurement  of  heat  flux  (Table  7. 2). 

Classification  as  In  Table  7.1  (Tables  7.2,  7.3,  7.4). 


Brackets  round  an  entry  Imply  that  the  Information  Is  of  small  quantity  or  questionable  quality. 
The  tables  are.  In  order: 

7.1  Classification  by  local  pressure  gradient 

7.2  Experiments  with  significant  heat  transfer 

7.3  Listing  In  alphabetical  order 

7.4  Listing  In  numerical  order 


Readers  wishing  toselectziro  pressure-gradient  cases  for  study  will  find  the  experimental  ranges 
of  Mach  number  and  Reynolds  number  displayed,  approximately,  In  figures  6.1-3. 


Flguro  6.1  Nominal  experimental  range  for  group  1 A (Adiabatic  cases).  Zero  pressure-gradient 
boundary  layers  formed  under  constant  pressure  conditions 

Figure  6.2  Nominal  experimental  range  for  group  I B (adiabatic  cases).  Zero  pressure-gradient 
boundary  layers  formed  on  wind  tunnel  nozzle  walls. 

Figure  6.3  Nominal  experimental  range  for  zero  pressure-gradient  boundary  layers  with 
significant  heat-transfer.  (Groups  I A & I B together). 


a 
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TABLE  7.1.  LIST  OF  ENTRIES  CLASSIFIED  BY  LOCAL  PRESSURE  GRADIENT 
I ZERO  AND  NEAR  ZERO  PRESSURE-GRADIENT  CASES 

Flows  for  which,  in  principle,  the  pressure  Is  constent  In  the  test  zone. 

I (A1  Flows  with  a defined  leading  edge  or  origin,  developed  under  ZPG  conditions. 


Type  I A 1 FLAT  PLATES: 

M 

R THETA 
X 10'^ 

TW/TR 

TO 

CF 

NX 

5301  COLES 

2-4,5 

2-10 

1.0 

- 

F 

1 (2) 

5501  SHUTTS  et  el. 

1.7-2. 5 

6-21 

1.0 

- 

F 

3-5 

5902  WINKLER  & CHA 

5.2 

1-4.5 

0. 6-1.0 

P 

(V) 

4 

6201  MOORE 

5 

3-7 

0. 5-1.0 

- 

- 

(1) 

6502  MOORE  6 HARKNESS 

2.7 

60 

1.0 

- 

F 

1 (2) 

6702  DANBERG 

6.5 

1.3-6 

0.5-0. 9 

P 

(V) 

4 

7006  HASTINGS  & SAWYER 

4 

2-25 

1.0 

P 

F/P 

7 

7103  FISCHER  & MADOALON 

6.5 

0,5-6 

1.0 

- 

- 

7 

7204  KEENER  6 HOPKINS 

6.3 

2-7 

0.3-0. 5 

P 

F 

1 

7301  GATES 

4 

8-31 

0. 9-1.0 

P 

- 

2-3 

7305  WATSON  et  el. 

10 

1-12 

1.0 

(P) 

F 

4 

7402  MABEY  et  el.  2. 5-4. 5 

I A 1 R FLAT  PLATES  WITH  ROUGHNESS: 

5-30 

1.0 

P 

F 

5 

5502  SHUTTS  & FENTER 

2 

11-40 

1.0 

- 

F 

5 

5804  FENTER  6 LYONS 

2. 2/2. 7 

8-28 

1.0 

- 

- 

7/2 

6506  YOUNG 

I A 2 CYLINDRICAL:  (e-exterlor  - 

4.9  5-13 

1-lnter1or) 

0.6-1.0 

F 

1 

6001e  MICHEL 

1.8-2. 7 

2-4 

1.0 

- 

- 

7 

6501a  ADCOCK  et  a1 . 

6 

2-16 

1.0 

(P) 

- 

7 

6701e  SAMUELS  et  a1. 

6 

2-15 

0.4-0. 5 

P 

• 

5 

71021  PEAKE  et  el. 

4 

10-60 

1.0 

- 

P 

6 

72011  LEWIS  et  el. 

4 

4-13 

1.0 

- 

V/(S) 

9+ 

7205e  KORSTMAN  6 OWEN  7.2  6-13  0.5 

(Some  nose  effects  are  possible  for  7205  and  probable  for  6001) 

I A 3 CONICAL  (Olvergence) 

None 

I (B)  Flows  with  an  uncertain  origin 
I B 1 FLAT  WALLS  FACING  CONTOURED  HALF-NOZZLES 

P 

F 

3 

5803  KISTLER 

1.7-4. 8 

30 

1.0 

P 

V 

1 

5602  JEROHIN 

2. 5-3.5 

14-20 

1.0 

P 

V 

10 

7003  MEIER 

1. 7-3.0 

4-10 

0. 9-1.0 

P 

V 

6 

7202  VOISINET  & LEE 

4.9 

7-68 

0.25-1.0 

P 

F 

6 

7301  GATES 

4.4-9 

8-31 

0.9  -1.0 

P 

- 

2-5 
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TABLE 

7.1  cont. 

M 

R THETA 

TW/TR 

TO 

CF 

NX 

I B 2 

FLAT  TUNNEL  WALL  AFTER  CURVED  NOZZLE  SURFACE 

6602 

STALMACH 

1.7-3. 7 

2-12 

1.0 

- 

F/P 

1 

5805 

MOORE 

2-3.5 

6-14 

1.0 

- 

F 

4-6 

6502 

MOORE  6 HARKNESS 

2.7 

180-700 

1.0 

- 

F 

3 

6903 

THOMKE 

2-5 

85-350 

1.0 

- 

P 

2 

7403 

LADERMAN  & DEMETRIADES 

9.4 

40 

0.4 

P 

V 

1 

7601 

VAS  et  a1. 

2.9 

20-400 

1.0 

- 

P 

9 

I b 3 

CYLINDRICAL  TUNNEL  WALLS 

AFTER  NOZZLE 

7002 

JONES  & FELLER 

5.9 

8-80 

0. 7-0.8 

P 

- 

4 

7203 

HOPKINS  & KEENER 

7.2 

15-55 

0.3-0. 5 

(P) 

F 

1 

1 B 4 

PLANE  TUNNEL  SIDE  WALLS 

(NORMAL  TO  CURVED  NOZZLE  WALLS) 

6505 

JACKSON  et  el. 

1. 6-2.2 

10-120 

1.0 

- 

F 

2 

6601 

HOPKINS  & KEENER 

2. 6-3.5 

60-60 

1.0 

- 

F/P/S 

1 

7302 

WINTER  & GAUDET 

0.2-2. 8 

10-160 

1.0 

P 

F 

1 

7303 

ALLEN 

2-4.6 

10-80 

1.0 

■ 

F/P 

1 

1 (C)  Flows  recovarinq  from  « itvrt  perturbation. 


5805  MOORE  (STEP) 

2-3.5 

6-14 

1.0' 

- 

F 

4-6 

6401  CLUTTER  6 KAUPS 

2-4 

10-40 

1.0 

P 

- 

5 

(8LUNT  INCREASE) 

7102  PEAKE  et  <1.  (RING) 

4 

10-60 

1.0 

- 

P 

6 

7209  STONE  i CARY  (TRIPS)  7.7 

II  CLASSIFIED  PRESSURE  GRADIENT  CASES 
II  (A)  Reflected  wave  - straight  wall 

6-10 

0.8 

P 

2 

In  prlndplei  normal  pressure  gradients  should  be  snail  except  near  large 
gradient)  where  a simple  wave  element  may  be  observed. 

changes  In 

the  pressure 

II  A 1 PLANAR  - FPG 

6603  LOBB  et  a1. 

oo 

5-12 

0.5-1. 0 

P 

(V) 

1 

5801  NALEIO 

2 

10 

1.0 

- 

F/P 

(1) 

6504  PASlUKetal. 

1.5  to  3 

2-10 

0. 8-1.0 

P 

- 

9 

6902  MICHEL 

1.4  to  3 

4-2 

1.0 

- 

- 

12 

7304  VOISINET  A LEE 

3.8  to  4.6 

6-60 

0.25-1.0 

P 

F 

5 

7401  THOMAS 

2.5  to  3.0 

14-24 

1.05 

P 

S 

15-18 

U A 2 PLANAR  - APG 


5W1  NALEIO 

2 

10 

1.0 

- 

F/P 

1 

7007  ZWARTS 

4 to 

3 

36-70 

1.0 

- 

P 

20 

7104  UALTRUP  A 5CHETZ 

2.4  to 

1.9 

20-40 

1.0 

p 

F 

4 

7401  THOMAS 

2.6  to 

2.2 

14-20 

1.0 

p 

S 

16 

11  A 3 CYLINDRICAL  - FPG 

72011  LEWIS  et  a1. 

2.4  to 

3.7 

10 

1.0 

- 

v/s 

7 

II  A 4 CYLINDRICAL  - APG 


71021  PEAKE  et  a1 . 

4 to  2 

10-60 

1.0 

- 

P 

6 

72011  LEWIS  et  a1. 

4 to  2.4 

10 

1.0 

- 

V/S 

12 

7208a  ZAKKAV  A WANG 

6 to  4.6 

96-140 

0.7 

P 

- 

8 

3fi 


TABLE  7.1  cont. 

N 

R THETA 

TW/TR 

TO 

CF 

NX 

II  A 5 CONICAL  - FPG  - 

DIVERGENCE  (all  noule  walls  - 

internal ) 

5901  HILL 

8-10 

1.5-3. 5 

0.5 

P 

V 

1-2 

6801  PERRY  8 EAST 

8-11. S 

6-35 

0.3-0. 4 

P 

V 

3 

6901  BOLOMAN  et  al. 

0-  4.1 

3-12 

0.6-0. 9 

P 

- 

4 

7207  BACK  et  al . 

0-  3.6 

10 

0.5,  1.1 

P 

- 

6 

11  A 6 CONICAL  - APG  - DIVERGENCE 
None 

11  (B)  Simple  wave  - curved  walU 

In  those  flows  the  curved  streamlines  require.  In  principle,  normal  pressure  gradients,  the 
significance  of  which  Increases  with  Hach  number. 

11  B 1 PLANAR  » FPG 
None 

11  B 2 PLANAR  - APG 


7101  STUREK  1 DANBERG 

3.S  to  2.6 

20-40 

1.0 

P 

P 

8 

II  B 3 AXISYMMETRIC  - FPG  - (All 

external,  all  generated) 

6401  CLUTTER  8 KAUPS 

2-4 

10-40 

0. 7-1.0 

P 

- 

5 

7006  ALLEN 

3 

1.4-10 

1.0 

- 

P 

7 

II  B 4 AXISYMMETRIC  - APG  - (All 

external , all 

generated) 

6401  aUTTER  8 KAUPS 

2-4 

10-40 

1.0 

P 

- 

4 

6603  STROUD  8 HILLER 

5-8 

2-50 

0. 4-1.0 

P 

- 

7 

7004  WINTER  et  al . 

0.6-2. a 

8-40 

1.0 

- 

S 

6 

11  B 5 AXISYMMETRIC  - FPG  - (All 

Internal,  all 

cancelled) 

7001  FISCHER  at  al. 

19-22 

4-6 

1.0 

(P) 

- 

5 

7106  BECKWITH  et  al. 

19.5 

2-4 

0.2 

P 

- 

1 

7206  KEMP  8 OWEN 

19-46 

1-8 

0.36-0.85 

P 

F 

4 

11  (Cl  Normal  pressure-gradient  cases 

If  suitable  Incident  waves  and  generated  waves  are  superimposed,  1t  Is  possible  to  generate  a region  in 
which  there  are  no  streamwlse  pressure  gradients,  but  nevertheless  large  transverse  gradients.  No  case 
Is  reported  In  which  profiles  ware  measured,  but  a wide  range  of  heat-transfer  measurements  were  made  by 
THOMANN  (6000)  In  flows  with  carefully  combined  gradients  giving  fields  of  types  A,  B and  C with  a measure 
of  commonality  In  other  features.  These  results  have  been  included  in  the  catalogue. 
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TABLC  7.2  FLOWS  WITH  SIGNIFICANT  HEAT  TRANSFER 

PG  - Classification  by  local  pressure-gradient  as  In  Table  7.1  and  § 6.2. 
Q - Determination  of  wall  heat  flux 
W - measurement  at  the  wall 
P - estimated  from  temperature  profile. 


PG 

M 

WTP 

TO 

Q 

5503 

L06B  et  al. 

It  A 

5-8 

0. 5-1.0 

P 

w 

5901 

HILL 

It  A 

8-10 

0.5 

P 

p 

5902 

WINKLER  5 CHA 

1 A 

5.2 

0. 6-1.0 

P 

w 

6201 

MOORE 

I A 

5 

0. 5-1.0 

- 

- 

6401 

CLUTTER  a KAUPS 

11  B 

1.6-4. 5 

0.7 

P 

(W) 

6503 

STROUO  a MILLER 

II  B 

5-6 

0. 4-1.0 

P 

w 

6504 

PASIUK  et  Bl. 

n A 

1-3 

0. 8-1,0 

P 

(W) 

6506 

YOUNG 

I A R 

5 

0. 6-1.0 

- 

w 

6701 

SAMUELS  et  al . 

I A 

• 6 

0.4-0. 5 

P 

(W) 

6702 

DANBERG 

I A 

6.5 

0.5-0. 9 

P 

P (W) 

6800 

THOMANN 

II  C 

2.5 

0.8 

« 

w 

6801 

PERRY  a EAST 

II  A 

8-12 

0.3-0. 4 

P 

w 

6901 

BOLDHAN  et  al. 

II  A 

0-4 

0.6-0. 9 

P 

w 

7002 

JONES  a FELLER 

I B 

6 

0, 7-0.8 

P 

■ 

7105 

BECKWITH  et  al. 

11  B 

20 

0.2 

P 

w 

7202 

VOISINET  a LEE 

I B 

4.9 

0.25-1.0 

P 

w 

7203 

HOPKINS  a KEENER 

I 8 

7.4 

0.3-0. 5 

(P) 

- 

7204 

KEENER  a HOPKINS 

lA 

6.5 

0.3-0. 5 

(P) 

- 

7205 

HORSTMAN  a OWEN 

lA 

7.2 

0.5 

P 

w 

7206 

KEMP  a OWEN 

II  R 

20-40 

0.3-0, 9 

P 

w 

7207 

BACK  et  al. 

II  A 

0-3.6 

0.5,  1.1 

P 

w 

7208 

ZAKKAY  a WANG 

II  A 

6 

0.7 

P 

w 

7209 

STONE  a CARY 

I C 

7.6 

0.8 

P 

(W) 

7301 

GATES 

I A/B 

4,  5 

0.85-1.0 

P 

w 

7304 

VOISINET  a LEE 

II  A 

4 

0.26-1.0 

P 

w 

7403 

LADERMAN  a DEMFTRIADES 

I B 

9.4 

0.4 

P 
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TABLE  7.3  ALPHABETICAL  LIST 

PG  - C1ass1f1c»tion  by  local  pressure-gradient  as  In  Table  7.1  and  § 6.2. 


PG 

PG 

Adcock  et  a1. 

6S01 

lA 

Shutts  et  al. 

5501 

lA 

Allen 

7005 

IIB 

Stalmach 

5802 

IB 

Allen 

7303 

IB 

Stone  A Cary 

7209 

1C 

Back  et  al. 

7207 

IIA 

Stroud  A Miller 

6503 

IIB 

Bockwlth  et  al. 

7105 

IIB 

Sturek  A Danberg 

7101 

IIB 

Boldman  et  al. 

6901 

IIA 

Thomann 

6800 

lie 

Clutter  A Kaups 

6401 

IIB 

Thomas 

7401 

IIA 

Coles 

5301 

lA 

Thomke 

6903 

IB 

Danberg 

6702 

lA 

Volsinet  A Lee  (ZPG) 

7202 

IB 

Penter  A Lyons  (P) 

5804 

lA 

Volsinet  A Lee  (FPG) 

7403 

IIA 

Fischer  et  al . 

7001 

IIB 

Maltrup  A Schetz 

7104 

HA 

Fischer  A Haddalon 

7103 

lA 

Watson  et  al. 

7306 

lA 

Gates 

7301 

lA/B 

Winkler  A Cha 

5902 

lA 

Hastings  A Sawyer 

7006 

lA 

Winter  A Gaudet 

7302 

IB 

Hill 

5901 

IIA 

Winter  et  al. 

7004 

IIB 

Hopkins  A Keener 

6601 

IB 

Vas  et  al. 

7601 

IB 

Hopkins  A Keener 

7203 

IB 

Young  (R) 

6506 

lA 

Horstman  A Owen 

7206 

lA 

Zakkay  A Wang 

7208 

IIA 

Jackson  et  a1. 

6606 

IB 

Zwarts 

7007 

IIA 

Jeroetin 

6602 

IB 

Jones  A Feller 

7002 

IB 

Keener  A Hopkins 

7204 

lA 

Kemp  A Owen 

7206 

IIB 

Klstler 

5803 

IB 

Lademan  A Demetrlades 

7403 

IB 

Lewis  et  al. 

7201 

IIA 

Lobb  et  al. 

5503 

IIA 

Mabey  et  al. 

7402 

lA 

Meier 

7003 

18 

Michel 

6001 

lA 

Michel  et  al. 

6902 

IIA 

Moore  (Step) 

6805 

IC 

Moore 

6201 

lA 

Moore  A Harkness 

6602 

IB 

Naleld 

6801 

IIA 

Pasluk  et  al. 

6504 

IIA 

Peake  et  al. 

7102 

IIA 

Perry  A East 

6801 

IIA 

Samuels  et  al. 

6701 

lA 

Shutts  A Fenter  (R) 

5502 

lA 

TABir.  7.4  HU"ERICAL  LIST 


PG  - 

Classification  by  local  pressure-qradient  as 

in  Tahle  7. 

1 and  § 

6,2 

PG 

PG 

5301 

lA 

Coles 

7105 

IIB 

Beckwith  et  al. 

5501 

lA 

Shutts  et  al. 

7201 

IIA 

Lewis  et  al . 

5502 

lA 

Shutts  & Tenter  (R) 

7202 

IB 

Voisinet  & Lee  (Z  PG) 

5503 

IIA 

Lobh  et  al . 

7203 

IB 

Hopkins  & Keener 

5801 

IIA 

Naleid 

7204 

lA 

Keener  6 Hopkins 

6802 

IB 

Stalmach 

7205 

lA 

Horstnan  & Owen 

5803 

IB 

Kistlcr 

7206 

IIB 

Ketnp  6 Owen 

5804 

lA 

Tenter  5 Lyons  (R) 

7207 

IIA 

Back  et  al. 

5805 

1C 

Moore  (Step) 

7208 

IIA 

Zakkay  & Wang 

6901 

IIA 

Hill 

7209 

IC 

Stone  et  al. 

5902 

lA 

Winkler  & Cha 

7301 

lA/B 

Gates 

6001 

lA 

Michel 

7302 

IB 

Winter  & Gaudet 

6201 

lA 

Moore 

7303 

IB 

Allen 

6401 

IIB 

Clutter  6 Kaups 

7304 

llA 

Voisinet  & Lee  (F  PG) 

6501 

lA 

Adcock  et  a1 . 

7305 

lA 

Watson  rt  al. 

6502 

IB 

Moore  & Harkness 

7401 

IIA 

Thomas 

6503 

IIB 

Stroud  & Miller 

7402 

lA 

Mabey  et  al . 

6504 

IIA 

Pasiuk  et  a1. 

7403 

IB 

Lademan  & Demetriades 

6505 

IB 

Jackson  at  al. 

7601 

IB 

Vas  et  al. 

6506 

lA 

Young  (R) 

6601 

IB 

Hopkins  5 Keener 

6602 

IB 

Jeromin 

6701 

lA 

Samels  et  al. 

6702 

lA 

Danberg 

6800 

lie 

Thomann 

6801 

IIA 

Perry  6 East 

6901 

IIA 

Boldman  et  al. 

6902 

IIA 

Michel  et  al. 

6903 

IB 

Thomke 

7001 

IIB 

Fischer  et  al. 

7002 

IB 

Jones  6 Feller 

7003 

IB 

Meier 

7004 

IIB 

Winter  et  a1. 

7005 

IIB 

Allen 

7006 

lA 

Hastings  6 Sawyer 

7007 

IIA 

Zwarts 

7101 

IIB 

Sturek  ( Danberg 

7102 

IIA 

Peake  at  al. 

7103 

lA 

Fischer  1 Maddalon 

7104 

IIA 

Waltrup  A Schatz 

SECTION  8 


THE  ENTRIES 


The  entriei  are  arranged  in  the  sequence  given  in  Table  7.4. 


Note:  Boundary  conditions  and  evaluated  data  are  given  for  all  profiles  as  section  B of  each 
entry.  This  data  is  also  printed  on  the  microflcho,  which  gives  complete  data  for  all 
profiles.  The  tables  of  section  C of  each  entry  provide  only  a selection  of  the  profile 
data.  Section  D,  additional  data,  is  not  printed  on  the  microHche. 
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J 

M : 2.0,  2.6,  3.7,  4.5. 

R THETA  X 10'^  : 2 - 10. 
TU/TR  ; 1.0. 

5301 

2PG  - AU 

Continuous  wind  tunnel  with  symmetrical  flexible  nozzle.  W ■ H > 0.46  m. 
0. 067  < P0<  1.01  MN/m^  TO:  310  K.  Air.  3 < Rt/m  k 10*®  < 16. 

COLES  0.,  1963,  Measurements  in  the  boundary  layer  on  a smooth  flat  plate  in  supersonic  flow: 

I.  The  problem  of  Uie  turbulent  boundary  layer,  II,  Instrumentation  and  experimental  techniques  at  the 
Jet-Propulsion  Laborstory,  and  III,  Measurements  in  a flat-plate  boundary  layer  at  the  Jet-Propulsion 
Laboratory.  JPL.  CALTECH.  Rep.  nos.  20-69,  20-70  and  20-71.  (Ph.  0 thesis.  Cal.  Inst.  Tech.,  Pasadena, 
California  1953) 

Also:  Coles,  0.  (1954). 

I The  test  boundary  layer  was  formed  on  the  tower  surface  of  a flat  plate  mounted  13  mm  below  the  tunnel 
centre-Hne.  completely  spanning  the  tunnel.  The  leading  edge  (X  • 0)  was  formed  as  a wedge  with  a 
nose  radius  estimated  as  less  than  0.013  mm.  The  overall  length  was  0.84  m and  the  width  0.46  m.  Measure- 
ments were  made  'in  the  central  lone'  of  the  plate  which  was  not  cooled.  Up  to  15  minutes  was  allowed  for 

! temperatures  to  settle.  'Partleulrr  attention  was  paid  to  the  working- surface  finish'.  The  calibration  of 
the  empty  tunnel  showed  static  pressure  variations  of  order  1 t.  With  the  plate  inserted,  the  pressure 
field  produced  by  the  plate  and  boundary  layer  caused  static  pressure  variations  of  order  5 X.  These 
correspond  to  1 * in  M at  M ■ 3.7,  for  which  the  data  on  flow-uniformity  are  presented  and  which  have 

3 been  presumed  typical.  The  profile  measurements  were  mainly  made  with  a fence  trip  constructed  of  wires 
0.34  mm  in  diameter  spaced  at  6.4  mm  spanwise  intervals  and  projecting  about  2.5  mm  normal  to  the  surface 
of  the  plate  at  the  leading  edge.  For  some  tests  this  was  replaced  by  a sand  strip  extending  from  X • 20 
to  30  mm,  and  for  others  by  a set  of  airjets  issuing  from  holes  6.4  mm  apart  at  X ■ 19  mm.  The  holes  were 
distributed  over  the  central  405  mm  width  of  the  plate  and  connected  to  a common  manifold,  The  transition 
region  wes  determined  from  the  boundary  layer  induced  ptatlc  pressure  fielu  and  the  wall  shear-stress 

6  measurements.  The  nozsie  plates  were  adjusted  to  give  constant  pressure  on  the  tunnel  centre-line  when 
empty,  so  allowing  for  the  four  tunnel  wall  boundary  layers.  Empty  tunnel  tests  at  H * 2.5  showed  slight 
flow  convergence  In  plan  view  and  divergence  in  elevation.  The  static  pressure  on  Che  plate  at  2 > 70  mm 
differed  from  thit  at  2 • 0 by  about  1.5  X. 

6 Twenty  seven  static  pi'essure  holes  were  provided  on  the  line  2 » 70  mm.  Additionally  eoeh  balance  incorpor- 
ated three,  one  of  which  was  the  balance  gap.  The  copper-constanten  thermocouples  buried  in  the  plate 
measured  TW  at  X « 245,  425  and  614  nn,  2 " 30  mm.  TAUW  was  measured  by  three  JPL-design  floating  element 
balances  mounted  on  the  centre-line  et  X - 140,  330  and  610  mm.  The  element  was  rectangular,  extending 

6.4  nm  in  the  X direction  and  38.1  mm  wide.  The  balances  and  their  calibration  procedure  are  described  in 

7 JPL  Rep.  20-70.  A variety  of  FPP  probes  were  used  to  measure  Pitot  pressure,  the  original  intention  being 
to  use  the  tubes  as  mass-flux  probes  so  as  to  allow  the  determination  of  TO.  A typical  example  is  quoted 

8 as  having  hj  ■ 0.23  im,  82  • 1,35  mm.  The  Pitot  pressure  profiles  presented  were  measured  between  X • 542 

to  and  546  mm,  with  one  exception  for  which  X • Z63  mm.  No  corrections  were  applied. 

9 The  author's  interpolation  of  OF  valuei  for  the  profile  boundary  conditions  has  been  accepted,  ^he  source 

II  date  were  reduced  assuming  an  iso-energetic  boundary  layer  and  Sutherland's  viscosity  law.  The  tables  here 

12  art  calculated  assuming  a Crocco/Van  Driest  temperature -velocity  relation  and  constant  static  pressure. 

13  TW  data  were  not  presented  and  the  editors'  recovery  temperature  has  been  used.  Fourteen  individual  profiles 
art  presented,  the  sets  for  each  Mach  number  being  over  a rangt  of  diffarent  total  pressures.  Most  (0101- 
1101)  ware  taken  at  X • 646  mm  with  the  fence  boundary-layer  trip.  The  exceptions  are  1201  (Sand  trip, 

X • 542  mm]  1301  (Air-Jet  trip  X • 263  mm)  1302  (Air-Jet  trip  X • 542  mm). 

§ DATA;  $301  0101-1302.  PT2  Profiles.  NX  • 1 except  for  the  pair  1301-2.  CF  obtained  separately  with  floating 
element  balances. 
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IS  Editors'  cownents 

This  investigation  was  a pioneer  attempt  at  a reasonably  complete  survey  of  a ZPG-AW  boundary  layer. 

Other  early  investigations  also  without  TC  profiles  are  those  of  Shutts  et  al . - CAT  6501,  in  which  there 
were  up  to  five  successive  stations,  and  of  Stalmach  - CAT  5802.  Later,  full,  studies  are  those  of 
Hastings  S Sawyer  - CAT  7006  and  Mabey  et  al . - CAT  7402.  Axisyntnatric  cases  which  overlap  in  Mach  number 
and  Reynolds  number  are  the  ZPG  series  of  Lewis  et  al.  - CAT  7201  and  Peake  et  al , - CAT  7102.  An 
examination  of  our  wall-law  plots  sunnested  that  the  CF  values  may  be  slightly  high,  though  any  likely 
discrepancy  lies  within  the  indeterminacy  of  a single  observation.  The  different  types  of  tripping  devices 
may  have  influenced  the  boundary  layer  at  the  measuring  station. 
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0.6685') 

17 

S.3I9r-0I 

6,1291*300 

NM 

0.98067 

0.81197 

0.39953 

I .22730 

0.73293 

lA 

b.367»"*ui 

7.0077*3(10 

MM 

0.99261 

0.87316 

6.93567 

1 .14830 

1). 51483 

19 

/,5641"-03 

8.0149*300 

MM 

0,99654 

0.93035 

0.97043 

1,0694V 

0.90737 

20 

9.0579"-03 

8.8162*300 

NM 

0.99930 

0.98711 

0,99.'|0'3 

1.01412 

(1. 98121 

0 21 

l,0813"-02 

9,0349*300 

MM 

1.00000 

UOOOOV 

1.00000 

1 , -JOIIOO 

1 .00 jOO 

INPUT 

VAIIUJU3 

Y,U/II0  lISOCNENCtTK) 

*33U“f:  P»PO- 

TMaTflr  VAN 

tlRICST 

55011101  COLCS 

PROFItC 

TABULATION 

22 

POINTS,  oelTA  AT  POINT  22 

I 

Y 

PT2/P 

H/PI) 

TO/TOU 

M/nn 

u/un 

T/in 

PnO/RitilUty/uo 

1 

0,00!Ul“t00 

1 .niioo*  ton 

0,9162! 

0.00003 

o.onooj 

4.71641 

0 .oouou 

2 

6.0706"-O4 

2.7086*600 

NW 

0.94088 

0.28512 

0.')4  26  4 

3.62210 

0.14961 

5 

6.BSa0‘-04 

1.0b61“tC0 

UM 

0.94399 

0.30048 

0.’j7581 

3,  48423 

0.16526 

4 

7.5946“-04 

3.SS81"t00 

MM 

0.94633 

0 • 32o 1 6 

0.5O9h'| 

3.38'M  1 

0.17740 

s 

a.S344*'>04 

3.7037"t(10 

UP 

0.94892 

0.3'1581 

0,62480 

3.2652/ 

0.19137 

6 

9,6520*-04 

4.0511*601 

MW 

0.9S134 

0.36441 

0,64758 

3.15789 

0.20507 

7 

l.l124*-03 

4.392'j"600 

f.}M 

0.95357 

0.3817b 

0,66774 

l.OS'llu 

0,21d2o 

8 

1.25')8'-0S 

4,7274*600 

UM 

0.95561 

0.39801 

0,68577 

2.96866 

0.21100 

9 

l„4529"-05 

5.0855*600 

UP 

0.95766 

0.41 466 

0.70341 

2.87757 

n. 24445 

10 

l.6840"-03 

5,4176*600 

UM 

0.95946 

0. 92950 

0.7184'j 

2.79210 

0.2567b 

11 

1.9710*-05 

5.8115*600 

HP 

0.9614(1 

0.  14645 

0,73487 

2.7(1942 

0.27123 

J2 

2.3063"-05 

6.2439*600 

UM 

0.96353 

0.46433 

0.7'jl35 

2.ol«41 

0.28693 

13 

2.T12V-05 

6.7743*600 

EiM 

11,96584 

0.48534 

0.  76'I66 

2,5I')‘8 

(1.3064(1 

14 

3.2004"-g3 

7.46ri"600 

UM 

0.96860 

0,51120 

0. 79071 

2.3926S 

0.i3'J«9 

IS 

3.7«97"-03 

8.4107*600 

UM 

0.97200 

0.S4S01 

0.111601 

2.24175 

0.364O1 

16 

4,4B'j6*»03 

9,5832*600 

UM 

0.97565 

0,5839') 

0.0')  .325 

2,08005 

0 ,')'1492 

17 

5.3!9l"-03 

1.1261*601 

fo«* 

0,98003 

0.61559 

0.07277 

1.I185S5 

0.4(.2«7 

10 

6.367«"-03 

1.357""601 

UM 

■3.98489 

0, 70063 

0.90539 

1 .66994 

0.54217 

19 

).5.»il''"03 

1 .6633" 601 

UM 

0.98982 

0.77303 

0.91731 

1.45136 

0.6-)'i82 

20 

9.0S76“-63 

2.0820*601 

UM 

0.99'181 

0.87521 

0.96853 

1 .230P5 

0.78727 

21 

1.0B13'-02 

2.5168*601 

f|M 

0,99859 

0. '76181 

0.99152 

1.06274 

0.93299 

D 22 

1.2974"-02 

2.7160*601 

NM 

1.00003 

1 ,10000 

1.00000 

1 , iini.nn 

1 .0ni;1J 

INPUT 

VAMIAiLtB 

Y,U/liD  C8()eNEP0tTIC) 

A3»U“t  PPPOf 

n^■TR,  VAN 

DRIEST 

5.101-C-2 


51011201  COLES 

PROFILE 

TABULATION 

19 

POINTS,  delta  at  point  19 

I 

y 

PT2/P 

P/PD 

TO/TOD 

H/MO 

u/uo 

T/70 

HhO/RHOD«U/UD 

1 

0.0000"«00 

1. 0000*900 

NM 

0.91627 

0.00000 

0.00000 

9.70174 

0.00000 

2 

9.9709"-09 

2.8929*900 

NM 

0.99219 

0,29470 

0.55587 

1.55792 

0.15624 

1 

5. 1059"-0« 

l,192b"900 

0.99460 

0.11384 

0.5*255 

1.44552 

0.16907 

0 

b.0706"-09 

1.5729*900 

fiM 

0.99801 

0.1191b 

0.b1589 

1.29760 

0.18617 

5 

7.2b99"-09 

U.09b2"900 

NM 

0.95171 

0.16749 

O.bSObl 

1,13471 

0.20756 

b 

e.7S89“-09 

9,bb91"+00 

0.95511 

0,19b02 

0.b*301 

2.97976 

0.22961 

7 

1.0591"-01 

5.2658*900 

NM 

0.95872 

0.42162 

0.71202 

2.82505 

0.25204 

6 

1.2700"-01 

5.B80b*9«u 

UM 

0.96188 

0,95041 

0.71807 

2.68521 

0.27987 

9 

t.5290'‘-01 

6, 9871*900 

rm 

0.96967 

0.47503 

0,76012 

2.56184 

0.29679 

to 

l.S990"-01 

7.0790*900 

NM 

0.96715 

0.99779 

0.77951 

2.45210 

0.11788 

11 

2.227b"-01 

7.7659*900 

NM 

0.96981 

0.52115 

0.79966 

2,31464 

0.14252 

12 

1.2715»-01 

9.8961*900 

NM 

0.97696 

0.S9154 

0.89787 

2.04060 

0.41550 

11 

1.9b75"-01 

1.1991*901 

NM 

0.98053 

0.69220 

0.87609 

1.86082 

0.47078 

19 

9.79S5"'01 

1.1595*901 

NM 

0.98990 

0.701M 

0.90516 

1.66752 

0.54294 

15 

5.78bl"«01 

1.6216*901 

NM 

0.9*910 

0.76994 

0.93190 

1.47118 

0.61194 

lb 

7.01B3"-01 

2.0065*901 

riM 

0.99409 

0.85818 

0.96905 

1.2611b 

0.764J0 

17 

6.5217"-01 

2.9978*901 

NM 

0.99811 

0.95017 

0.98875 

1 ,08285 

0.91309 

IS 

1.015e"-02 

2.6959*901 

MM 

0.99991 

0.99795 

0.99956 

1.00124 

0.99631 

D 19 

l.2591"-02 

2.7063*901 

NM 

1.09000 

1.00000 

i.oooou 

1 .00000 

I.OOOOO 

INPUT 

VARIAOLES  7| 

,U/UD  U30ENERCET1C) 

ASSUME  P»PD, 

rWcTR#  VAN 

DRIEST 

51011301  COLES 

profile 

TABULATION 

17 

POINTS,  delta  AT  POINT  17 

I 

y 

PT2/P 

P/PO 

T0/T09 

11 /MD 

u/ud 

TAID 

RHO/RHnD*U/UO 

1 

0.0000*900 

1 .00(10*900 

NM 

0.91656 

0.00000 

0.00000 

9.61525 

0.00000 

2 

9.919b*-09 

3.9925*900 

tM 

0.99716 

0.33475 

0.64751 

3.29159 

0.IH445 

1 

5.2070"-09 

!.9e82*900 

NM 

0.95116 

0.1640b 

0.64190 

3.12807 

0.20585 

9 

b.l722*-09 

9.571b*900 

UM 

0.95505 

0.19480 

0.67919 

2.95815 

0,22958 

5 

7.1bb0*-09 

5.2670*900 

NH 

0.95904 

0.42751 

0.71146 

2,78482 

0.25620 

b 

8.a9jo*-u9 

b.090b*9(>0 

NM 

0.96118 

0.4611b 

0.74744 

2.60415 

0.28700 

7 

1.0b91‘>01 

6.9919*900 

NM 

0.96714 

0.99921 

0.77853 

2.41190 

0.12011 

a 

t.2S02*>ai 

7.9688*900 

NM 

0.97086 

0.51544 

0.80bb7 

2.26971 

0.15541 

9 

l.5192*-01 

8.9926*900 

f<M 

0.97911 

0,56928 

0.81047 

2.12812 

0.19024 

to 

1.8Sit2*-0S 

9,9819*900 

NM 

0.97715 

0.6012b 

9.8521b 

1 .99541 

0.42706 

11 

2.2177"-Q1 

1.13'(S*90l 

NM 

0.98062 

0.64515 

0.87619 

1 ,84445 

0.47504 

12 

2.707b*-01 

1.1191*901 

NM 

0.98455 

0.69789 

0.90269 

1.67105 

0.5J955 

11 

1.2617*-0J 

l.5b«2*901 

NM 

0.98876 

0.76216 

0.91022 

1,98984 

0.62446 

19 

l,977b*-01 

1,8987*901 

NM 

0.99121 

0.B42O2 

0.9S847 

1.29570 

0.71971 

15 

9.S097"«05 

2,2968*901 

NM 

0.99720 

0.92817 

0,9811 0 

1.12186 

0.87611 

lb 

5.79bl".01 

2.5811*901 

NM 

0.99995 

0.V85U7 

0.99672 

1.02179 

0.97156 

0 17 

7.0985*»0l 

2.6585*901 

NM 

1.00000 

1. 00000 

1.00000 

1.00000 

1.00000 

INPUT 

VARIASLCS  y 

rU/UO  (ISOENCRGCTK) 

ASSUME  pbPD* 

TH«TR,  VAN 

DRIEST 

51011102  COLES 

PROFTlt 

taoulation 

20 

POINTS,  DELTA  AT  point  20 

1 

y 

PT2/P 

p/pn 

TO/TOO 

(1/I1D 

U/UI) 

7/TD 

RHO/RrtOD«U/Ul) 

1 

0.0000*900 

1.0000*900 

NM 

0.91627 

0,00000 

0.00000 

4,7001 1 

0.00000 

2 

«.29tS*-04 

2.6565*900 

NM 

0.99097 

0.28215 

0.51761 

1,01069 

0.19607 

1 

5.0292'-09 

2.9916*900 

Ni^ 

0.99195 

0.10458 

0.56973 

1,99907 

4.16282 

9 

5,999U*”0a 

1.9191*900 

NM 

0.99684 

0,11017 

0.60423 

1.14921 

0.18041 

5 

7.lS82*-09 

1.8956*900 

NM 

0.95016 

0.15700 

O.blSOI 

3,19395 

0.19976 

b 

8.7122"-09 

9,9117*900 

NM 

0.95189 

0,18455 

0.67025 

1.01789 

0,22061 

7 

l.09b5"-01 

9.9900*900 

NM 

0.95720 

0.41119 

0.69910 

2.89128 

0.24181 

S 

1.2b29*-01 

5.5668*900 

NM 

0.96011 

0.91b9b 

0.72518 

2.75425 

0,26110 

9 

1.5169*. 01 

6.1128*900 

NM 

0.96298 

0.95999 

0.746*6 

2,61618 

0.2*111 

10 

I.SlbA*.01 

6.6611*900 

NM 

0.96595 

0.98208 

0.7bbl5 

2.52709 

0.10125 

11 

2.2200*-01 

7.2861*900 

NM 

0.96800 

0.50586 

0.78601 

2.41411 

0.32559 

12 

2.bS99*-01 

8.1085*900 

NM 

0.97109 

0.51567 

0.30879 

2.27971 

0.35478 

11 

1.2bl9"-01 

9.2170*900 

m 

0.97969 

9.57316 

0.81695 

2.12064 

0.19172 

19 

1.9S99*-01 

1.0685*901 

NM 

0.97870 

0.61972 

0.06147 

1.94116 

0.4447* 

IS 

«.78T»"«0J 

1.2663*901 

NM 

0.98117 

0.67717 

0.S9199 

1,74288 

0.S12«9 

lb 

5.77C5*-01 

1.5270*901 

NM 

0^98787 

D.79bll 

0.92471 

1.51604 

0.60202 

17 

7.0307".01 

1.8969*901 

NM 

0.99290 

0.81966 

0.95667 

1.31171 

0.72821 

IS 

S.519l*-01 

2.1620*901 

NM 

0.99799 

0.91322 

0.98460 

1.M3I2 

0.88451 

19 

l.0150"-02 

2.6992*901 

NM 

0.99991 

0.99795 

0,99956 

1.00124 

0.99611 

0 20 

1.256b*-02 

2.7051*901 

NM 

i, 00000 

i.OOOno 

1.00009 

i.ooooo 

1.00000 

IN^UT  VAf>IADLE9  YiU/UD  ( t&OENCRStT  IC> 

ASSUME  PaPDi  THaTR,  VAN  DRIEST 


5501-A-l 


H : 1.7  - 2.5 
R THETA  X 10'^  : 6 - 21 
TW  / TR  : 1.0 

5501 

ZPfi  - AW 

Continuous  wind  tunnel  with  fixed  symmetrical  Interchangeable  nozzles.  W » 0.48,  H « 0.7,  L • 1.0  m. 
0.18  < PO  < 0.3  HN/m^.  TO  : 340  K.  Air.  RE/m  X lO'®  : 25. 

SHUTTS  W.H.,  HARTWIG  W.H.  and  WEILEP.  J.E.,  1955.  Final  report  on  turbulent  boundary  layer  and  skin  friction 
measurements  on  a smooth,  thermally  Insulated  flat  plate  at  supersonic  speeds.  ORL  364. 

1 The  test  boundary  layer  was  formed  on  the  upper  surface  of  a flat  plate  model  0.482  m wide  (spanninq  the 
tunnel)  and  0.914  m lonq.  The  sharp  leading  edge  (X  • 0)  was  chamfered  at  6.7°  on  the  underside.  Provision 
was  made  for  eight  Instrument  stations  (d  - 33.4  mm)  In  which  btlances,  traverse  gear,  or  blanking  plugs 
could  be  placed.  These  were  at  101.6  mm  Intervals  along  the  centre  line,  the  first  being  centred  at 

X ■ 147  mm.  The  surface  was  machined  and  polished  so  that  Irregularities  were  less  than  2,5  pm.  The  surface 

2 was  not  actively  cooled,  and  was  allowed  to  reach  an  equilibrium  temperature  during  tests.  Mach  number 
variation  over  the  test  region  of  the  plate  was  up  to  4 X In  some  cases,  due  to  Irregularity  of  the  noztie 

3 walls  or  refluctlon  of  leading  edge  disturbances.  For  most  tests  a boundary  layer  trip  consisting  of  a 

2.54  mm  wide  band  of  No  100  Aloxite  grit  was  bonded  to  the  plate  transverse  to  the  flow  direction  23  ms 

behind  the  leading  edge.  For  profile  0401  there  was  no  trip,  while  for  series  02  a second  trip,  Identical 
to  the  first,  was  mounted  124  mm  from  the  leading  edge.  Transition  occured  ahead  of  the  first  measuring 
station  "even  for  the  smooth  plate". 

6 Static  pressure  was  measured  at  50. D urn  Intervals  on  the  centre  line  of  the  plate  starting  at  X ■ 70.6  mm. 
The  static  pressure  was  measured  In  separate  runs,  with  no  traverse  gear  mounted.  Wall  shear  stress  was 
measured,  also  In  separate  runs,  using  balances  developed  by  Weller  6 Hartwig  (1952),  The  balance  elements 

7 were  25.4  mm  In  diameter.  Pitot  profiles  were  obtained  with  a CPP  the  tip  of  which  consisted  of  tubing  for 

which  dj  ■ 0.508,  dg  • 0.264  mm.  Over  the  first  0.508  m,  the  outer  surface  was  ground  down  to  meet  the 
inner  diameter,  providing  a sharp  lip.  After  about  15  [E]  diameters,  the  fine  tube  was  cranked  up  and  held 
in  progressively  larger  sleeving  tubes  which  were  attached  to  a movable  double  wedge  traverse  strut.  The 

8 profile  normal  was  56.3  mm  ahead  of  the  centre  of  the  measuring  station. 

9 The  authors  have  Interpolated  the  static  pressure  readings  to  the  positions  of  the  profile  measurements  and 
assumed  that  static  pressure  did  not  vary  through  the  boundary  layer.  They  reduced  the  profiles  assuming 

10  constant  total  temperature.  No  probe  corrections  were  applied  and  viscosity  was  found  from  the  Sutherland 

11  formula. 


12  The  flat  plate  could  be  mounted  at  small  angles  of  positive  and  negative  Incidence,  so  as  to  provide  a 
further  small  range  of  Mach  number  variation.  The  editors  have  presented  only  those  measurements  made  at 
zero  Incidence,  half  the  total.  When  the  plate  was  mounted  at  incidence,  the  leading  edge  disturbance  was 
relatively  strong,  and  at  H • 1,73  Impinged  on  the  plate  about  2/3  of  the  way  back  from  the  leading  edge, 
giving  rise  to  sharp  variations  In  local  Mach  number  etc.  The  editors  have  Interpolated  the  CF  values  to 
the  X values  of  the  profiles.  The  author's  assumption  of  Isoenorgetlc  flow  has  been  replaced  by  the 

13  Crocco  / Van  Driest  temperature  velocity  correlation.  The  profiles  presented  were  measured  at  a near 
constant  unit  Reynolds'  number.  The  series  are  distinguished  by  Mach  number  and  tripping  arrangements. 

Those  profiles  Indicated  by  a star  were  obtained  with  extra  screens  in  the  settling  chamber,  The  series  ure: 

at  M . 1.73 
M . 2.00 


- series  01 

- ore  trip 

02 

- two  trips 

03 

- one  trip 

04 

- no  trips 

05 

- one  trip 

M 


2.23 


5511-A-2 


H - 2.5  - series  06  - one  trip 

0602'*'/3'''  with  extra  screens. 

14  An  Interpolated  CF  value  Is  given  for  each  profile,  but  the  values  for  0602^/3^  were  measured  without  the 
extra  screens. 

§ DATA:  550  1 0101'-0604,  Pitot  profiles.  NX  • 3-5.  CF  measured  by  an  FEIS  separately. 

15  Editors'  comeents 

The  entry  describes  an  early,  and  much  quoted,  set  rf  systematic  flat  plate  ateasurements.  The  authors  made 
a careful  Investigation  of  the  Inaccuracies  arising  from  misalignment  of  the  floating  elements,  and  compared 
several  balances  with  each  other.  The  authors  state  that  the  measured  CP  values  are,  on  average,  6 - 9 t 
less  than  the  "theoretlcar  prediction  of  Fenter  (1955).  Our  log-law  plots  show  that  the  CF  values  are  low, 
as  compared  to  Van  Driest  values,  for  about  half  the  measured  profiles. 

The  profiles  contain  relatively  few  data-points,  and  In  only  one  case  do  measurements  extend  within  the 
momantum-deflclt  peak.  Profiles  0401/0502/0602/0604  show  marked  disturbances  In  the  Inner  region,  while 
the  outer  region  of  0301  seems  Irregular. 

The  tests  should  be  compared  with  the  roughly  contemporary  work  of  Coles  - CAT  5301  and  the  later  work  of 
Habay  at  al.  - CAT  7402  and  Hastings  t Sawyer  - CAT  7006. 


S50I-B-I 


C4T  ssni  3HUTT5  /h  /H  UOUnOAItV  CONJiTIONS  AHO  CVAtUAtto  DATA.  31  UAlTS. 


KUJ 

•Aa  • 

HEN2W 

CF  * 

H12 

:il2K 

PW 

PO 

X » 

PODA 

PU/PO* 

RED20 

ca 

h32 

II52K 

Tw 

TO 

RZ 

TOI)" 

3W  * 

P2 

PI^* 

h42 

D?K 

UD 

14 

SbOlOtOl 

1.7240 

1 .'»ono 

4.?224"*03 

2.5ii00"-03 

2.6775 

1.4546 

3.660fl"t04 

3.0608*604 

1.930J">01 

l,n737"*0'j 

l .OftAU 

5.9278*703 

•IM 

1 .8109 

1.8042 

3.2541*+02 

2,1232*60? 

INFIMir 

3.  1353"A02 

o.'xxiy 

2.7512*-04 

O.OOOA’‘  + 00 

0.0702 

i.239?"-0'i 

5.uS67'+0? 

3,2541*602 

5501010? 

1.3020 

1 .ouoo 

«.rori“703 

2.6812 

1.3614 

3.3074"t04 

3,3074*604 

}.9(>2'1*»01 

1.9062"705 

uoooo 

1.2554*704 

,‘iM 

1 .8066 

1.7987 

3.2467*aii2 

2,0524*602 

iNFiniTf 

3.3fl5S"402 

A.OOOO 

5.«')63*-04 

0.0fl0A*4-00 

0.0740 

7.0584**04 

5.1760"  + (|2 

3.2467*602 

S5010I03 

1.7260 

i.nooo 

1.4276*704 

l.7«00"-0i 

2.5051 

1.3096 

3.7229"+04 

3.7229*604 

6.oa6j"»oi 

1.91U-  + 05 

1.0000 

2.0055*704 

NM 

1.8180 

1.0113 

5.2539'+02 

2.1214*602 

INFINIIF 

3.3BS3"+02 

o.ouoo 

9.13l3"-04 

O.0O00"^0^ 

0.D706 

1.0700**01 

5,o403"ti;? 

3,2539*602 

550I020I 

2.0230 

1,0000 

3.8713*703 

3.1433 

1.4598 

2,9013"f04 

2.9013*604 

1.9301"-01 

2.5529"«05 

l.OOOU 

6.0357*703 

NM 

1.8128 

1.0046 

3.2269*602 

1 .8616*602 

IMFIMIt 

5.Sa53“*02 

U.OOAO 

2.5236‘“04 

0.0000"«00 

0.0849 

3.1356**04 

5,5341*602 

3,2269*602 

5501020? 

2.0360 

1 ,nono 

1 .0407*704 

l,7«00**-01 

2.9929 

1.3294 

2,8730*604 

2,8730*604 

S.99U5"-01 

2.377li"  + 05 

1.00AO 

1.6302*704 

NM 

1.8234 

1.8145 

3.2257*602 

1.8509*602 

INFlMir 

3.3853"+02 

0,0000 

6.7857"-04 

0.00u0’’  + 00 

O.OBhO 

8.3631"-0« 

5.5536*602 

3.2257*602 

5S01020A 

2,0200 

1,0000 

1.3607*704 

USbOC-OJ 

2.9129 

1,2899 

2.9447*604 

2.9447*604 

8.0?h5"-01 

2.3769“*05 

1,0000 

2.1192*704 

NM 

1 .8322 

t.8251 

3.2271*602 

1.8641*602 

INFINIIF 

3.3US3"*'12 

(i,ouno 

6.7S89"-04 

0,0000"*OA 

0.0856 

1.0683**03 

5.5296*602 

3,2271*602 

55010301 

2.0170 

1,0000 

3.8671*703 

2.0500--05 

3.1431 

1.4683 

2.9412*604 

2.9412*604 

1.9105"-Q1 

2.3u30‘t05 

l«00O0 

6.0159*703 

1.8125 

1.8033 

3.2274*602 

1,8666*602 

INFIMIi: 

3,3853"F02 

0,0000 

2.4976**04 

o.oooc^oo 

0.0846 

3.0969**04 

5.5251*602 

3.2274*602 

55010302 

1.9960 

1,0000 

7.1117*703 

1.7<>00"-03 

2.9777 

1.3685 

3,0507*604 

3,0507*604 

l-ObiH'-Ol 

2.3722"a05 

1.0000 

1,0980*704 

;JN 

1.8230 

1.8156 

3.2292*602 

1.8841*602 

INFIMIIh 

3.3353"702 

0,0000 

4.4979**04 

o.ooou^too 

0.0641 

5.5093**04 

5.4931*602 

3. 2292*602 

55010303 

2.0000 

1,0000 

1.2136*704 

1.6400”-03 

2.9280 

1.3219 

3,0071*604 

3.0071*604 

a.0?63''>01 

2.35P9“*05 

1,0000 

1.«767*704 

NM 

1 .8206 

1.8123 

3.2289*602 

1, 8807*602 

INFINIIF 

1.3853'«02 

0,0000 

7, 7649**04 

0.0842 

9,5332*-0U 

5,4993*602 

3,2289*602 

5501OU01 

2.0050 

1,0000 

8.1812*703 

l.S200*-03 

2.9418 

1.3356 

2,9760*604 

2,9760*604 

s.ooaa'-oi 

2.3468‘t05 

1,0000 

1.2672*704 

NM 

1.8338 

1.8255 

3,2284*602 

1.8706*602 

INFINITE 

3.3053"302 

0,0000 

5,26»7«-04 

o,oooo*«oo 

0.0650 

o,3937**04 

5, 5064*602 

3.228«"602 

55010501 

2.2490 

1,0000 

3.5727*703 

1,9600**-03 

3.5022 

1.4319 

2,2292*604 

2.2292*604 

l.9503*-01 

2.5737'40S 

1,0000 

6,0529*703 

NM 

1.6174 

1.8105 

3.2063*602 

1.8829*602 

INFINIlr 

3,3853*702 

0,0000 

2.5810**04 

0,0000"+00 

0.0951 

3.34S4“-04 

5.8496*602 

3.2083*602 

5501050? 

2.2420 

1,0000 

4.8797*.703 

1.7800"-U3 

3.4355 

1.3936 

2.2145*604 

2,2345*604 

?,91I55*-01 

2.551o"t05 

1.0000 

8.2457*703 

NM 

1,8187 

1.8094 

3.2088*602 

1.6882*602 

INFINITt 

3, 3853*702 

O.OOOO 

3,5538**04 

OtOaOC  + OO 

0.0946 

4,5577"*04 

5.8406*602 

3.?0B8"6U2 

55010503 

2,2360 

1,0000 

6.4676*703 

3.3771 

1.3585 

2.2511*604 

2.2511*604 

3.9(i?««-01 

2.5466*705 

l.oooo 

1,0904*704 

NM 

1 .8194 

1.8091 

3.2093*602 

1.6927*602 

INFINITE 

5,3853*702 

0.0000 

4.6085"”04 

0,0000"^00 

0.0946 

6.0043**04 

5.8328*602 

3.2091*602 

55010501 

2,2440 

1 ,0000 

1.2299*704 

3.3542 

1.3268 

2.2142*604 

2.2142*604 

6.0?63"-01 

2.5364*705 

1,0000 

2,0747*704 

NM 

1,8139 

1.8014 

5,2087*602 

1.6867*602 

INFIMIE 

3.3053*702 

0,0000 

8.9756**04 

O.OOOO^tOO 

0.0947 

1.1618**03 

5.8432*602 

3.2087*602 

55010501 

2.5020 

1,0000 

3,2766*703 

l,9fl50"-03 

4.1376 

1.5177 

1.6838*604 

1,6818*604 

1 ,9303"-01 

2,*«59"705 

1.0000 

6.1082*703 

NM 

1.7868 

1.7629 

5.1696*602 

1.5033*602 

INFinllF 

3,3853*702 

0,0000 

2.6505**04 

0,0000"t00 

0.1033 

3.7256**04 

6.1505*602 

3.1896*60? 

55010602 

2,5330 

1,0000 

4,9439*703 

l,bS0(i*-03 

3.9038 

1.3366 

1 ,5999*604 

1,5999*604 

3.96?'1»-01 

2.8774*705 

1.0000 

9.3263*705 

NM 

1.6328 

1.6227 

3.1875*602 

1.4827*602 

INFINIIF 

5.3U53‘'702 

0,0000 

4.1269**04 

0,QOOO”«Or) 

0.1071 

5.5a64"-04 

6, 1840*602 

1.1675*602 

550106Q2» 

2.5150 

1,0000 

4.8131*703 

l,bt00*-03 

3,9010 

1.3552 

1.5616*604 

1.5816*604 

3.9620"-01 

2.7311*705 

1 ,uooo 

9.0174*703 

NM 

1.8256 

1.8144 

3.1887*602 

1.4946*602 

INFINIIF 

5, 3053*702 

0,00(10 

4.1655"-04 

0,0000*t90 

0.1060 

5.6277**04 

6. 1647*602 

1.1887*602 

5501O603* 

2.4160 

1,0000 

8,8864*703 

l,56O0"-O3 

3,8614 

1.3176 

1.8360*604 

1.8360*604 

5.99r5"-01 

2.7521*705 

1,0000 

1,6033*704 

NM 

1.6199 

1.8090 

3.1957*602 

1.5819*602 

INFIMIE 

5„3B53*702 

O.OOOO 

4,6694*-04 

g.oooo"*oo 

0,1019 

9.2982**04 

6.0539*602 

3.1957*602 

55010604 

2.4510 

1,0000 

1.0348*704 

l.560U“-03 

3.6673 

1.2963 

1.8165*604 

1.8165*604 

#.0?63«-01 

2,8757*705 

1,0000 

1.8920*704 

NM 

1.8310 

1.8196 

3.1932*602 

1,5378*602 

INFINITE 

3.3653*702 

O.'JOOO 

8,0l79"-04 

0,0000"f00 

0,1039 

1.0615**03 

6.0939*602 

1.1932*60? 

5501-C-l 


S501  050  I SMUTra  /H  /.i 

profile 

TABULATION 

17 

POINTS,  DELTA  AT  POINT  17 

I 

y 

P7a/p 

P/PO 

TO/TOO 

M/MO 

U/UD 

T/TD 

RHO/HHQD 

1 

U.OOOO'yOO 

1 .nooo’+oo 

lit* 

0,94770 

O.OOOflO 

0.00000 

1 .40634 

0.00000 

2 

.i.i8<)0"-0a 

a.457it“+oo 

u** 

n. 97077 

o.isam 

0.60414 

1.50654 

0.440B7 

i 

a.soat’yoo 

u** 

0.97U2 

0.54780 

0.67063 

1 .44B7U 

0.44746 

<4 

j.  ja7«"-08 

NM 

0,97297 

0.5715<> 

0.64508 

1 .46B4B 

0.47333 

,‘^M 

0.97301 

0,58004 

0.70661 

1.45383 

0.48604 

0 

1.07  V--  •.■■■' 

0.976S0 

0.6P561 

0,74213 

1.40714 

0.52734 

7 

t>.eia6''-u4 

i.an'i:'  ■ 

0,97796 

0.44740 

0,76045 

1.36155 

0.55074 

0 

B,lBaO“-U» 

0.97973 

0.47319 

0.78256 

1.15132 

0.57410 

9 

•♦.oeoB'-Ba 

0.96164 

0.70165 

0.B0S5S 

1.31814 

0.61112 

to 

i ,aiiqi,"-oj 

0*96462 

0.74655 

0.64018 

1 ,2665b 

0.6633b 

u 

i.oaifc'-ui 

4,39»<»”*00 

tm 

0.9S639 

0.77168 

4.86010 

1.23567 

0,64544 

12 

a.oo<>6"-oj 

8.H83"t0u 

f|M 

0.99190 

0.86083 

0.41420 

1,14042 

O.B0604 

li 

a.J851"-OJ 

S.OOBJ'tOO 

NW 

0*993(16 

0.92041 

0.45574 

1.07637 

0.B6633 

t<4 

6,50'<0"*00 

NM 

0*99784 

0.46132 

0,47414 

1.03742 

0.44382 

IS 

6.9730"y08 

NM 

0.99990 

0. 44822 

0.44407 

1.00164 

0,44738 

It) 

6.9961"*0U 

NM 

1.00000 

1.00000 

1.00000 

l.OOUOO 

1.00000 

0 17 

4.(.r61"-03 

6.496l’*llO 

NM 

1 .00090 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

v»Mi*au,8  y, 

,14  *3SUM|; 

P«PO  t;in  V8M  OHILST 

55010502  8HUTT3  /H  /'.I 

PROFILE 

TABULATION 

16 

POINTS,  OtLTA  AT  POINT  16 

I 

y 

PT2/P 

P/PO 

TO/tOO 

M/MD 

U/UD 

T/TD 

NHO/4MOO 

1 

O.OOOO'VOO 

1 ,0000*TOO 

NM 

0.44786 

0.00000 

0.00000 

1 .40076 

0.00000 

2 

2.26tt0''-44 

2.5384'*00 

MM 

0.47175 

0.55486 

0.67686 

1.46B04 

0.45485 

3 

3.0226*-04 

2.6fll6*600 

NM 

0.47313 

0.57558 

0.64622 

1 ,46414 

0.47551 

4 

3,S100''-U4 

2.8145"*0« 

iT' 

0.47437 

0.54367 

0.71308 

1.44274 

0,44425 

5 

5.3848''«04 

2,4724'*00 

NM 

0,47574 

0.61463 

0.75145 

1.41618 

0.51612 

0 

7.3660"«U4 

3.1S40"*O0 

NM 

0.47714 

0.63515 

0,74445 

1.3441b 

0.53742 

7 

4.4314"-04 

3.4665"700 

t|M 

0.47440 

0.67524 

0.78384 

1.34733 

0.56177 

a 

1.242|*-01 

S,7045"«OO 

NM 

0,46172 

0.70250 

0.60583 

1.31563 

0,61241 

4 

1.6281"-05 

4.i465''«0U 

NM 

0.48486 

0.75022 

0.64256 

1.26131 

0.66801 

10 

2.1S61‘>03 

4.610|*«00 

NM 

0.46741 

0.74706 

0.67638 

1.20844 

0,72441 

11 

2.7737*-U3 

5,1624"*00 

N“ 

0.44231 

0.86753 

0.42334 

1.11281 

0,81504 

12 

3,4036''<63 

6,0636**00 

NM 

0.44544 

0.42614 

0.46023 

1.07023 

0.64722 

13 

4. 0437*. 03 

6.6204''700 

NM 

0.44054 

0.47366 

0.4B5B4 

1.02523 

0.46163 

14 

5.31U*-03 

6.4442*«00 

NM 

0.44445 

0.44911 

0.44453 

1.00085 

0.44064 

15 

b.5766"-03 

6.4557'‘A00 

NM 

1.00000 

1.00000 

1.00000 

I.OOOOO 

1.00000 

0 lo 

7.6486"-03 

6.4557*T00 

NM 

1.00000 

1.00000 

1.00000 

1,00080 

I.OOOOO 

INPUT 

VARtAMLES  V, 

iN  ASSUME 

PaPO  Alio  VAN  OKUSr 

55010503  SllUTTS  /H  //I 

PROFILE 

tabulation 

16 

PDINT8,  DELTA  AT  POINT  16 

I 

Y 

PT2/P 

p/pn 

to/roD 

M/MD 

U/UD 

T/78 

RHO/PIlOOi 

1 

O.OOOO'YOO 

1.0000"*00 

NP 

0.44600 

0.00000 

(1.00000 

1.64595 

0.00000 

2 

2.2e60’>04 

2.367r»00 

NM 

0.47015 

0.53041 

0.65270 

1.51426 

0.43104 

3 

2.74<t0"-0x 

2.44B5"»00 

flM 

0.47044 

0.54245 

0.66442 

1,44483 

0.44333 

4 

3.6354'‘»04 

2.6217‘tOO 

riM 

0.47270 

0.56643 

0.68925 

1 .47031 

0.46676 

5 

5,3066''>04 

2.7i|41“*00 

NM 

0.4T341 

0.56631 

0.70540 

1.44451 

0,46644 

6 

7.8740’-04 

3.024b*t00 

(|M 

0.47634 

0.62244 

0.73641 

1.40677 

0.52525 

7 

l,04l4“-03 

3.2S70’*On 

NM 

0.47636 

0.65206 

0.76403 

1,37244 

0,55644 

6 

l.4l44«-03 

3.5473'yOO 

NM 

0.48067 

0.68644 

0.74262 

1.33307 

0.54456 

4 

1 ,8009‘-03 

3.8447‘yOO 

fIM 

0,46243 

0.72046 

0.BI461 

1,24404 

0.63335 

10 

2.4404"-05 

4.544S*tOO 

NM 

0.48667 

0.77773 

0.66240 

1.22460 

0.70137 

1 1 

1.0TS4"-05 

4,4llS"tO0 

0.46484 

0.62626 

0,64752 

1.17422 

0.76435 

12 

4,3404"-03 

5.4620N0U 

NM 

0.44554 

0.42216 

0.45661 

1.07606 

0.88644 

13 

5.6I34''«03 

6.ri54*+00 

NM 

0.44414 

0.48524 

0.44213 

1.01404 

0.47640 

14 

8,15S4"-03 

6,904rt00 

NM 

0,44443 

0.44666 

0.44424 

1.00127 

0.446D3 

15 

1.0646'‘>O2 

6.904»*tOO 

NM 

0.94445 

0.44411 

0.44953 

1.00085 

0,44886 

0 16 

1.3233’-02 

6.4213''tO» 

nm 

1.00000 

1.00000 

l.OOOno 

1.00000 

I.OOODO 

INPUT 

VARIABLES 

V,M  assume 

paPD  AND  VAN  DRIEST 

5501-C 


5501050(1  SillJITS  /H  /.I  profile  TABULATION  ?5  POINTS.  OELTA  AT  PulHI  Su 


I 

Y 

PT?/P 

fVPD 

TO/TOO 

M/.1I) 

U/UI) 

T/rn 

Rnn/H.'iOo^u/un 

1 

o.oooo'YOo 

1 . ■'OOO’YOO 

0.99782 

0.00000 

0.00000 

1 .40237 

0,00000 

?. 

.>  ii7(i",oa 

U** 

0.96729 

0.48752 

0.61017 

1.56641 

0,38953 

3 

a.7PN0"-ii'( 

lEOO’tOO 

m 

0.96727 

0.48747 

0.61062 

1.56541 

0,30995 

q 

2. 1 lP3"t0n 

IV* 

0,96719 

0.48663 

0.60423 

1,36745 

O,  306h9 

S 

«.  J130"-0'l 

2.1123'tOO 

UM 

0.96719 

0.48663 

0.60425 

1.56743 

0,30669 

b 

S.SSN'f-ui, 

2.1  123"»')u 

0.96719 

0.48663 

0.60425 

1.56743 

0.30069 

7 

(..asiA'-ou 

2.3077"y0o 

fiM 

0.96930 

0.5)416 

0.64221 

1 .531120 

0.IU969 

0 

B.lBiO'-OU 

2.52bl"»00 

0.971SO 

0.55258 

0.67484 

1.44142 

0.95398 

9 

1 .oaiP"-o5 

2.877a"*00 

u** 

0.97090 

0.60160 

0. 72043 

1.43483 

0,50250 

10 

1.2O.M“-03 

2,»i'l4"*aj 

0,97451 

0.54581 

0.71518 

1.44083 

0.99657 

11 

1 .APb6"*V! 

i.o59r*ao 

MM 

0.97650 

0.62522 

0.7414<J 

1.40631 

0.52722 

li! 

1.75i’6"-0S 

i.2PS7"*no 

Ijf* 

0,97»«7 

0.65414 

0.76637 

1.37238 

O.ssaai 

13 

i.iJai"-os 

s.')20b"*oo 

0,97949 

0.66434 

0.77906 

1.35470 

0,57500 

\H 

i.5mb“-05 

5.558P"*0U 

0,98057 

8.68538 

0.74221 

1.33604 

0.59296 

lb 

S.I«96"-Q3 

J.»29S"*30 

m 

0.98259 

0.71564 

0.81633 

1.30103 

0.b27aS 

1(1 

i.7aa6"-03 

(I.OOT  1"*00 

iV‘ 

0.98445 

0.74376 

0.83783 

1.26843 

0.6602b 

17 

4.4176“-QS 

<1.3680**00 

nv 

0.98631 

0.77228 

0.85885 

1.23676 

0«b94iia 

tu 

5,6871"-l 1 

<l.87'40"*nu 

tiV 

0.98947 

0.82175 

0.84343 

1.1820* 

O.7S501 

19 

6.96J1"-03 

5.3928**00 

u*^ 

0.99243 

0.36443 

0.92460 

1.13044 

O,0I7S5 

^0 

e.2iV6"-U! 

S.8996**00 

U. 99508 

0.41355 

0.45165 

1.08515 

0.07697 

21 

1.0767"-0? 

6.722S**00 

MM 

0.99894 

0.48084 

0.48474 

1.01833 

0. 97197 

id 

I.JSIO'-OZ 

6.9327“*00 

W' 

0.9P9B5 

0.44733 

0.94054 

1.00254 

0.9960b 

23 

1.5B52''*U2 

6.9500**00 

MM 

0.99993 

0.44866 

0,94430 

1.00127 

0.99603 

D 29 

1.81<l0"-02 

6.9472**0(1 

NM 

1.00000 

l.OOOPO 

l.QOOOO 

1 .00080 

1,00000 

25 

6.9615"*00 

MM 

0,99996 

0.44455 

0.49477 

1.00042 

0,99939 

INPUT  UARIAULLS  y.M  ASSUML  P>P0  and  van  DHIE9T 


5501060J  SilUTTJ  /H  /W  PROFILE  TABULATION  ?i|  POINTS,  DELTA  AT  POINT  iu 


I 

Y 

PT2/P 

P/PO 

TO/TOD 

ii/;iD 

U/UD 

T/TD 

NHO/RHno*U/UD 

1 

o.oooo**oo 

1 ,ngoo"*00 

MM 

0.44155 

0. 00000 

0.00000 

2.14476 

O.OOOOO 

2 

2.2aaa*>04 

2.7448**0g 

0.46770 

0.32310 

0.66843 

1 .63324 

0.40406 

3 

2,5490**04 

2.8245"*0g 

MM 

0,46747 

0.52665 

0.67257 

1.62447 

0,41251 

4 

l,0480”-04 

2.4748**00 

MM 

0.46416 

0.34481 

0.68473 

1 .60278 

U. 43033 

5 

4,0306*«a4 

3,2680**00 

MM 

0.47174 

0.37674 

0.71424 

1.55448 

0.46254 

6 

S,0800**U4 

1.4588"*O0 

MM 

0.47,331 

0,54642 

0.71714 

1,52500 

0.48337 

7 

6.0704*-a4 

3,S745**(I0 

MM 

0.47420 

0.60876 

0.74743 

1 ,50745 

0,44582 

a 

7.6200*-04 

3.6171**00 

0.47468 

0.61508 

0.75284 

1.44811 

0.50255 

4 

4.1440*-04 

3.8620**0!1 

MM 

0.47633 

0.63714 

g. 77134 

1.46560 

0.52633 

10 

l.064»*«a3 

4.0488**00 

MM 

0,47765 

0.65445 

g. 78586 

1.43464 

0.54585 

II 

I.3208*<g3 

4.2152**00 

MM 

0,47878 

0.67035 

0,74804 

1.41742 

0.56306 

u 

i.5T48"-U3 

4.5642**00 

M« 

0.48107 

0,70145 

0.82224 

1.37211 

0,54414 

13 

1 .8243"-03 

4.ani**oo 

flM 

0.48257 

0.72286 

0.83764 

1.34245 

0.62377 

14 

2.2123*-03 

5.2144**00 

0.48484 

0.75602 

0.86103 

1.24725 

0,66378 

15 

2.5883*-a3 

5.5640**00 

MM 

0.48681 

0.78405 

0.87443 

1.25453 

0,04862 

16 

2.4Tl8"«g3 

6.0403**00 

MM 

0.48463 

0.82353 

0.40504 

1.20784 

0.74432 

17 

S.-4r4.*-03 

6.5545’*g0 

fMH 

0.44162 

0.85748 

0.92550 

1.16494 

0.74446 

18 

i.4878*-03 

7.0547**00 

MM 

0.44378 

0.84222 

0.44526 

1.12243 

0,84216 

14 

4.4433*-g3 

7.6646**00 

MM 

0.44619 

0,93244 

0.96683 

1.07501 

0.84437 

20 

5.l3g8"-03 

0.1643**00 

N‘* 

0,94.05 

0,46447 

0,98244 

1,03878 

0.44630 

21 

S.7658"-03 

8.5712**00 

MM 

0.94444 

0,48474 

0.94514 

1.01104 

0.48432 

22 

6.4gi3"«03 

8.7200"*00 

riM 

0.44444 

0.94882 

0.94445 

1,00127 

0.94818 

23 

7,ltt28*-03 

8.7330**no 

MM 

0.94445 

0,44461 

0.94482 

1.00442 

0.44434 

0 24 

7.4.'73*-03 

8.7345"*go 

ri*' 

I. 00000 

1 .oooou 

1.00000 

1 .00000 

1.00000 

INPUT  VAPIAULES  V,M  ASSUME  P«PD  ANO  VAN  OB1C3T 


5502-A- 


rough 

H : 2 

R THETA  X 10"^  : 11  - 40 
TH  / TR  : 1.0 

5502 

ZPG  (ROUGH) 

AW 

Continuous  wind  tunnel  with  fixed  symmetrical  nozzles.  H • 0.48,  H • 0.70,  L • 1.0  m. 
O.lB  PO  < 0.3  HN/m^.  TO  : 340  K.  Air.  RE/m  X 10‘*  : 25. 

SHUTTS  W.H.  and  FENTER  F.H.,  1955.  Turbulent  boundary  layer  and  skin  friction  measurements  on  an 
artificially  roughened,  thermally  insulated  flat  plate  at  supersonic  speeds.  ORL  366. 

1-  The  experimental  arrangements  are  as  for  the  previous  entry.  Shutts,  Hartwig  and  Heller,  CAT  5501,  1n  every 
to  respect  save  that  the  surface  of  the  plate  and  the  floating  elements  of  the  shear  stress  balance  was  given 
-U  a coating  of  grinding  compound  grit.  Small  wires  were  Inserted  In  the  static  holes  during  the  coating  so 
as  to  keep  them  clear.  The  balance  annuli  were  cleared,  and  kept  clear,  with  a thin-walled  steel  tube. 

The  tests  reported  here  used  Aloxite  grit  of  120  and  180  grain.  The  corresponding  mean  particle  diameters 
are  162  and  109  pm  respectively  (the  particles  are  In  fact  very  Irregular  In  shape).  The  coating  was 
made  by  spraying  the  grit  Into  a bonding  layer  until  no  more  would  adhere.  The  plate  was  then  cured  at 
about  320  K for  three  hours.  "This  procedure  gave  excellent  results  both  from  the  standpoint  of  bonding 
and  uniformity". 

0 The  coordinate  Y Is  measured  from  the  mean  top  of  the  roughness,  a slip  gauge  being  rested  on  the  surface 

9 and  contact  with  the  probe  found  electrically.  The  static  pressure  through  the  boundary  layer  was  assumed 

11  constant,  and  Sutherland's  viscosity  law  was  used.  The  authors'  assumption  of  Isoenergetic  flow  has  been 

12  replaced  by  the  Crocco  / Van  llrlast  temperature-velocity  correlation.  Additional  tests  were  made  at  boundary 
layer  edge  Hseh  numbers  of  1.62,  1,66,  1.73,  2.10,  2.18  and  2.33  with  roughnesses  of  mean  diameter  54  and 
141  urn,  but  since  no  balance  readings  were  taken  In  conjunction  with  these  tests,  they  are  not  presented 
here,  for  the  M " 2 series,  the  editors  have  Interpolated  the  reported  CF  values  to  X-statlons  corresponding 

13  to  the  velocity  profiles.  The  profiles  consist  of  two  sets  at  a cormon  unit  Reynolds  number,  ono  for  each 

of  the  roughness  sUes.  Series  01  describes  the  boundary  layar  with  mean  roughness  diameter  of  109  um,  while 
series  02  describes  the  162  um  diameter  case,  There  are,  uddltlonally,  two  profiles,  0301  and  0401,  for  the 

14  162  um  roughness  In  which  the  unit  Reynolds  number  has  been  perturbed  by  changing  the  reservoir  conditions. 
CF  values  are  given  only  for  the  series  01  and  02. 

§ DATA!  6602  0101-0401.  Pitot  profiles.  NX  • 5,  CF  measured  with  an  FED  saparately.  Roughened  surface. 

15  Editors'  coaroents 


The  entry  describes  one  of  the  very  few  available  experiments  In  which  a boundary  layer  has  dtvaloped  over  a 
uniformly  rough  surface.  Other  relevant  tests,  eUo  made  at  the  DRI.,  are  those  of  Fenter  I Lyons  - CAT  6804 
and  Young  - CAT  6506.  A general  description  of  the  programme  to  1959  It  given  by  Fenter  (1960). 

The  profiles  are  described  In  moderate  detell,  and  In  most  cases  measurements  extended  within  the  awMntum 
deficit  peak.  The  authors  comment  thet  "considerable  acetter  exists  In  the  skin  friction  data  for  rough 
surfaces.  This  scatter  may  ba  attributed  to  experimental  difficulties!  for  example,  there  was  a tendency 
for  loosened  roughness  particles  to  foul  the  narrow  gaps  which  surround  the  floating  discs  of  the  skin 
friction  balances."  The  original  paper  contains  a further  76  profllei  without  associated  CF  viluet. 


■» 


5502-B-l 


cat  5502  3HUTTS  /FEHTER  BOUNDARY  CONDITIOMB  AND  EVALUATED  DATA.  SI  UMTS. 


RUN 

MD  * 

TIN'TR* 

RED2W 

CF  • 

HU 

jU2K 

PN 

PD 

X * 

P0O« 

PW/I’D* 

HE02D 

CO 

H12 

1(128 

TH 

TP 

RZ 

TOO* 

5W  * 

D2 

PI2* 

H42 

02K 

UD 

T» 

55020101 

2.0220 

1 .0000 

1.0511*709 

J.2100*-01 

1.1490 

1.9397 

2.9192"»09 

2.9192**0U 

2.9«7«‘-0t 

2.16S7"tOS 

I .0000 

1.6916*704 

:jl' 

1 .7689 

1 .7592 

1.2270“+02 

1 .8629**02 

infinite 

1.1S51MD2 

Q.OOOO 

6.8207*-04 

0.0000*700 

O.OD2S 

B.7791"-09 

5.5126**02 

1.2270**02 

55020102 

1.9960 

1 ,0000 

1.1719*709 

1.0100*-0l 

1.0786 

1.9181 

1,0111"*09 

3.0111**09 

1.962A”-0I 

2.1569«*05 

1.0000 

2.1182*704 

NP 

1.7696 

1.7566 

1.229P**02 

l.8«41"*02 

INFINITE 

J.l«5}"t02 

O.OOOO 

B.7226'-04 

0.0000*700 

0.9816 

l.tl66**01 

5.4911**02 

1.2292**02 

55020101 

2,0110 

1.0000 

1.4891*704 

2.8700"-01 

1.1190 

1.4289 

2.9816**04 

2.9816**09 

A,97TA*-01 

2, 1806*705 

1 .0000 

2.6219*704 

N6 

1.7b70 

1.7529 

1.2277**02 

1,0699**02 

INFINITE 

1,1851*702 

0,0000 

1,0789*-01 

0.0000*700 

0.0821 

1.185l*-01 

5.5190**02 

1.2277**02 

55020109 

2.0290 

1,0000 

1.9144*704 

2.7800*-Ol 

1.1174 

1.9076 

2,9703**04 

2,9701**04 

5.99S9"-01 

2.9114*705 

1.0000 

2.9911*704 

:iH 

1.7716 

1.7571 

1,2261**02 

1,0566**02 

INFINITE 

1,1851*702 

0.0000 

1.212l*-01 

0.0900*700 

0.0812 

1.5589"-01 

5.5431**02 

1.2261**02 

55020105 

2.0110 

1.0000 

2.2104*7)4 

2.7QOO*-01 

1.0657 

1.1929 

1,0505"*04 

1.0505**09 

7.010A»-01 

2,4280*705 

1.0000 

1.9112*704 

HP 

1.7799 

1.7612 

1.2279"*02 

1.8716**02 

INFINITE 

1.1851*702 

v.oooo 

t.l810*»01 

0.0000*700 

0.0825 

l.7650*-01 

5.51b0**O2 

1.2279**02 

55020201 

2.0110 

1.0000 

8.7165*701 

4.1600*-01 

1.2066 

1.9890 

2.9611**04 

2.9611"*09 

1.929A"-''' 

2,1569*705 

1.0000 

1.1562*704 

HP 

1.7551 

1.7412 

1.2274"*02 

1.8716**02 

INFINIIE 

1.1851*702 

0.0000 

5.6228*-04 

0.0000*700 

0.0816 

7.1O67*-04 

5.5160**02 

1.2279**02 

55020202 

2.0020 

1.0000 

1.4924*704 

1.4200*-0l 

1.0699 

1.4014 

1,0115**04 

1.0115**0U 

3.9fc2«*-01 

2,1617*705 

1.0000 

2.1492*709 

MH 

1.7765 

1.7616 

1,2287**02 

l,6791**02 

INFINITE 

1,1851*702 

0.0000 

9.50T5*-04 

0.0000*700 

0,0822 

1.2117*-01 

5,5021**02 

1.228V>*02 

5502020J 

2,0260 

1,0000 

2.0457*704 

1.0000"-01 

1.0512 

1.1675 

2,9011**09 

2.9011**09 

5.99S«*-0I 

2.1617*705 

1.0900 

1.1929*704 

HP 

1.789b 

1.7725 

3,2266**02 

1.6591**02 

INFINITE 

1,1851*702 

0.0000 

1.129l*-01 

0,0000*700 

0.0817 

I.6916"-01 

5,5186**02 

3,2266**02 

55020209 

2.0150 

1.0000 

2.6225*704 

2.6700*-01 

1.0120 

1.1646 

2.9512**09 

2.9512**09 

e.025«“-01 

2,1617*705 

1.0000 

4.9768*704 

NP 

1.7*12 

1.7710 

1.2276**02 

1.8682**02 

INFINITE 

1,1851*702 

0.0000 

1.6885*«01 

0.0000*700 

o.onii 

2.1461*«01 

5.5221**U2 

3,2276**02 

55020101 

2.0200 

1,0000 

9.1715*701 

NP 

1.1774 

1.4621 

1,1759**09 

1,1759**09 

1,9299"-01 

2.5615*705 

1.0000 

1.4156*704 

UP 

1.7692 

1.7568 

1,0682**02 

1.7721**02 

INFINITE 

1,2187*702 

0.0000 

5.1247*-04 

0.0000*700 

0.0827 

6.60a2*>09 

5.1910**02 

1.0682**02 

55020901 

2.0270 

1,0000 

6.9095*701 

NM 

1.1688 

1.4508 

2.7306**09 

2.7106**09 

l.9299'*-01 

2,2282*705 

1.0000 

1.0741*704 

HP 

1.7759 

1.7616 

1,1695**02 

1.9906**02 

INFINITE 

1,5151*702 

0.9000 

5.0}22*<04 

0.0000*700 

0.0811 

6.4557“-0« 

5,6615**02 

1.1695**02 

5502-C-l 


550J0101 

S.IUTTS  /FE'ITER 

profile 

TABULATION 

22 

POINTS,  'JELTA  AT  POINT  22 

I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/MD 

U/UD 

T/TD 

RHO/RHOOtU/UD 

1 

0.0000" 

too 

1 .OOOO’tOO 

NM 

0.95322 

O.UOOOO 

0,00000 

1.73266 

0.00000 

£ 

2.2860" 

-04 

1.5615"t00 

0.96522 

0.40752 

0.50649 

1 .54471 

0.32789 

3 

2.7432" 

-04 

1.6055"+00 

NM 

0.96592 

0.42087 

0.52120 

1.53363 

0.33985 

<4 

3.2512" 

-04 

1 .6950"*00 

0. 96729 

0.44609 

0.54856 

1 .51218 

0.3627o 

5 

3.8862" 

-04 

1 .ao37*too 

NM 

0.96SH4 

0.47379 

0.57793 

1 .487914 

0.38641 

(> 

4.8006" 

-04 

1 .8776"tno 

NM 

0.96983 

0.49110 

0.59592 

1.47247 

0.40471 

7 

5.7912" 

-04 

1 ,4656"+00 

NM 

0. 97095 

0.51039 

0.61564 

1 .45497 

0,4231  3 

3 

7.0612" 

• 04 

2.0373"t00 

NM 

0.97182 

0.52522 

0.03056 

1.44135 

0,43748 

9 

7.9248" 

-04 

2.0794"t00 

NM 

0.97231 

0.53363 

0.63892 

1.45357 

0.44369 

10 

9.3472" 

• 04 

2.1510"t00 

NM 

0.97314 

0.54748 

0.65255 

1,42066 

0.45932 

U 

1.0459" 

-03 

2.2716"t00 

NM 

0.97447 

0.56973 

0.67406 

1.39977 

0.48155 

12 

1.1633" 

-03 

2.3557"t00 

riM 

0.97537 

0.58457 

0.68814 

1.38572 

0.49659 

13 

1.4402" 

-03 

2.493l"t00 

NM 

0.97678 

0.60781 

0.70976 

1.36358 

0.52051 

14 

1.6739" 

-03 

2.6374"t00 

NH 

0.9782J 

0.63106 

0.73086 

1.34130 

0.54489 

IS 

2. 1895" 

• 03 

2.91«3"t00 

NM 

0.98082 

0.67359 

0.76812 

1.30036 

0.59069 

16 

2.6975" 

-03 

3.220S"*00 

NM 

0.98343 

0.71612 

0.80367 

1.25945 

0.63611 

17 

3.2131" 

•03 

3.5356"+00 

NM 

0.98597 

0.75767 

0.83676 

1.21968 

0.68605 

le 

5.7175" 

•03 

5.078'l"t00 

NM 

0.99631 

0.93323 

0.95979 

1.05773 

0.90741 

19 

6.9926" 

• 03 

5.5792"t00 

NM 

0.99909 

0.98318 

0,99019 

1.01430 

0.97623 

20 

8.2677" 

•03 

5.717S"700 

NM 

0.99981 

0.99654 

0.99600 

1.00293 

0.99508 

21 

9.5377" 

• 03 

5.7330"700 

NM 

0.99989 

0.99802 

0.99686 

1.00167 

0.99719 

D 22 

1.0815" 

•02 

5.7537"t00 

NM 

1.00000 

i.noooo 

l.OUOOO 

i.ooono 

1.00000 

INPUT 

V44IillLCS 

Y,H  ASSUME 

PaPD  Aun  VAN  DRIEST 

55020103  ailUTTS  /PCNTER 

PROEILE 

tabulation 

22 

POINTS,  DELTA  AT  PO; 

[NT  22 

I 

Y 

PT2/P 

n/po 

T02T0D 

M/HO 

U/UO 

T/TD 

NHP/RHOUiiU/UD 

1 

0.0000"t00 

l.OOOO'TOO 

NM 

0.95344 

0.00000 

0.00000 

1,72615 

0.00000 

2 

2.2S60*^04 

1,4267"a00 

NH 

0.96312 

0.36314 

0.45578 

1.57530 

0.28933 

3 

2.8194"-04 

1.4523"T00 

HM 

0.9635S 

0.37258 

0.46655 

1,56809 

0.29753 

4 

S.4036'^04 

1.4732"aO0 

MM 

0.96395 

0.38003 

0.47501 

1.56231 

0.30404 

5 

3.8354"^04 

1.5153"A00 

MM 

0.9646S 

0.39444 

0.49122 

1.55093 

0.31672 

0 

4.9022"^04 

1.6241*400 

t|H 

0.96645 

U.42B22 

0.S2SS2 

1.52331 

0.34695 

7 

S.6642'^04 

1.7042*400 

NH 

0.96766 

0.45057 

0.55264 

1.50U3B 

0.36735 

a 

r.ai04‘>U4 

1.8160'400 

NH 

0..96924 

0.47889 

0.58254 

1.47973 

0.39368 

9 

7.97S6"^04 

1.8796"400 

NH 

0,97009 

0.49379 

0,59798 

1.46650 

0.40/76 

10 

1.0512"-03 

2.0tfU"400 

HH 

0.97162 

0.52012 

0.62474 

1.44274 

0.43302 

11 

1.2929"^03 

2.14»4"400 

NH 

0.97334 

0.54943 

0.65375 

1.41580 

0.46175 

12 

1.60a7"^03 

2,2854*400 

NM 

0.97486 

0.57476 

0.67017 

1,39218 

0,48713 

13 

l.r9S8"^03 

2.3614*400 

H“ 

0.97566 

0,58818 

0.69085 

1.37958 

0.5007T 

14 

4,33S8”^03 

3.2937*400 

NM 

0.98428 

0.72926 

0.81379 

1.24526 

0,65351 

IS 

5.59S6"^03 

3.7605"400 

NH 

0.98792 

0.78937 

0.86053 

1.18843 

0.72409 

16 

6.86S6*^03 

4,2066*400 

HM 

0.99109 

0.84252 

0.09919 

1.13903 

0.78943 

17 

e.l356"^03 

4.6879"4D0 

NM 

0.99421 

0.89617 

0.93576 

1.09030 

0.85826 

18 

9,4005"-03 

5.1224"400 

NM 

0.99680 

0.94188 

0.96507 

1,04985 

0.91925 

19 

1.06T6"^02 

5. 4529*400 

H« 

0.99865 

0.97516 

0.98538 

1.02187 

0.9650S 

20 

1.19-|6"-S2 

5.6149"400 

NM 

0.99952 

0.99106 

0.99479 

1.00755 

0.98734 

21 

I.3216*^02 

5.6763*400 

NM 

0.99984 

0.99702 

0.99827 

1.00251 

0.99577 

0 22 

1 .448l"-U2 

5.7072*400 

NH 

1,00000 

l.onoRO 

i.onooo 

1 .ooooo 

1 .00800 

INPUT 

VAR1AULE3  T. 

iM  ASSUME 

P«PD  AND  VAN  OHIE8T 

55020105  8HUTT3  /PINTER 

PROFILE 

TABULATION 

28 

POINTS,  DELIA  AT  POINT  28 

J 

1 

PT2/P 

P/PO 

TO/TOO 

H/MD 

U/UD 

T/ID 

HmU/RiiOD*U/UO 

1 

V,0000"t00 

1,0000"TUO 

NM 

0.95350 

0.00000 

o.onoiM 

1.72471 

0. ooooo 

2 

2.2S5V-04 

1 .4S64*t00 

NM 

0.96370 

0.37444 

0.468S2 

1.56563 

0.29925 

2.6678'-04 

l.5034"*00 

NH 

0.96453 

0.39083 

0.48704 

1.552H0 

0.31366 

4 

i,1750"-04 

l,5521*+00 

NM 

0.96S3S 

0.40674 

0.50479 

1 . 54084 

0.32/77 

5 

M.1910"^0A 

«.598B"tOO 

NM 

0.96610 

0,42118 

0.52067 

1.52B24 

0.34070 

6 

4.6260"-04 

l,64A8"+00 

NM 

0.96682 

0.43461 

0.53510 

1 .51784 

0.35286 

7 

5.6420"«0» 

l.6V3l"t00 

NM 

0.96755 

0.44804 

0.54977 

1.50567 

0.36513 

6 

6.7310"^U4 

1.7518"+00 

NH 

U.96B40 

0.46345 

0.56617 

1 .49240 

*'.3793/ 

9 

7,«/5*«^04 

l,8390“t00 

HM 

0.96961 

0.46483 

0.58054 

1 .47366 

0.39939 

10 

9.573»*'«4 

1,9 1.97"  *00 

HM 

0.9T066 

0.50323 

0.40749 

1,45726 

0.41687 

11 

l,18ll*«03 

2.00«3“tU0 

HM 

0.971T5 

0. '32211 

0.42659 

1.44017 

0.43508 

12 

1,4529"^03 

T.<a26"»00 

NM 

0.97310 

0.54500 

0.64926 

1.41921 

0.45748 

13 

1,T01S"^03 

2,2864*600 

NM 

0.97405 

0,56091 

0,66474 

1.40447 

0.47330 

14 

1.903l"-03 

i.yir8"^03 

2.2716' too 

NM 

0.9T476 

0,57285 

0.67619 

1.39335 

0.48550 

15 

2.5202’tCO 

NM 

0.97734 

0.61561 

0.71610 

1.35308 

0.52923 

16 

3„5052""03 

1. 7361*600 

HM 

0.97943 

0.64991 

0.74684 

1.32048 

0.56558 

17 

4.T549*-03 

3.0619*600 

NM 

0.98260 

0.70164 

0,79108 

1.27118 

0.42232 

111 

6,0401*«il3 

3.43lo"60« 

HM 

0.98548 

0.74888 

0.82930 

1.22630 

0.6762b 

19 

7.aa95".o3 

3.T»07*i»il 

NM 

0.98812 

0.79264 

0.86289 

1.18511 

0.72811 

20 

».6030"^0I 

4,1507*600 

l|M 

0.99076 

0.81690 

0.89514 

1.14402 

0.76245 

21 

9.a298''»V3 

8.8105*600 

nm 

0.99315 

0.67767 

0.92336 

1.10682 

0.83424 

a 

Ult00“^02 

«.S‘jM"60fl 

NM 

0.99526 

0.91447 

0.94765 

1.07389 

0.88245 

21 

l,iJ02"-02 

V. 1661*600 

nh 

0.99711 

0.94729 

0,96840 

1.04587 

0.92664 

24 

l.3647"^oa 

5.S97(t"600 

NM 

0.99840 

0.97066 

0.98267 

1,02490 

0.95880 

25 

l.4940“tOj 

8,54»T"60(J 

NM 

8.99922 

0,98556 

0,99154 

1.01218 

0.97963 

26 

1 ,6Sd5*-('2 

5.6456*600 

NM 

0.99973 

0.99583 

0.99711 

1.00419 

0.99295 

2T 

,.r455"^02 

5.6918*680 

NM 

0.99997 

0.99950 

0,99971 

1.08042 

0,94929 

D 28 

l.67*7*-02 

5, 6969*600 

NM 

1. ooooo 

1.00000 

1.00000 

1,00000 

1 ,08000 

IHPIIT 

VARIAOLIi;} 

Y,M  A8BUHE 

PaPD  AND  VAN  DRIEST 

S502-C-2 


53020i01  3HUTT 

3 /rtNTER 

PROFILE 

TABULATION 

22 

POINTS,  delta  at  point  22 

I 

y 

PT2/I> 

P/PD 

TO/TOD 

M/MO 

U/UD 

T/TO 

wmo/bmoo*u/uo 

1 

0.  l)OUO”  + O0 

i.nono't-oo 

(jM 

0.93350 

0.00000 

0,00000 

1.72971 

0.00000 

2 

2.2«60"-0i| 

1.62'll"t«0 

NM 

0.96650 

0. '12069 

0.32682 

1 .32209 

0.39799 

1 

i.bfl3i)"-0« 

l.721f*ni) 

NM 

0.96796 

0.95599 

0,55773 

1 .99928 

0.37200 

4 

S,2070"*v)'l 

1 .aens'too 

np 

0.96909 

0.98981 

0,59371 

1 .96926 

0.90909 

3 

0.  t2b?"-0i| 

1 ,9603"tO0 

NM 

0.97120 

0.31260 

0.61708 

1.99675 

0,92599 

6 

7.7‘l70"-0ii 

?.rt3,»S"fOO 

NM 

0.97203 

0.52710 

0.63136 

1,91569 

0.93992 

7 

9.0b7N"-0b 

2.t09a"700 

NP 

0.97293 

0.59232 

0.69682 

1.92150 

0.45503 

a 

t.02i6"-01 

2.2t03"tU0 

U** 

0. 97911 

0.36291 

0 • 666 1 8 

1.90106 

0,97980 

4 

t,lS52’-3J 

2.3'tl5"»UI) 

NM 

0.97551 

0.58528 

0.68797 

1,18170 

0.99792 

10 

l.'4122"-01 

2.«9bl"*00 

NM 

0.97710 

0.61 169 

0.71296 

1.35683 

0,52508 

u 

l.b6S7''-0} 

2.69I2“*00 

NM 

0.97901 

0.69296 

0,79070 

1.32711 

0,55813 

12 

2.29a7*-3J 

3.IS07“*00 

NM 

0.9H319 

0.71937 

0.80179 

1.23887 

0.63687 

to 

2.9JI2'*-05 

3,66'i8"*H0 

NM 

0.98725 

0.77822 

0.83201 

1.19863 

0.71062 

to 

i.'j6BV”.g  J 

«,  l'j*iO"«UO 

NM 

0.99079 

0.83739 

0.89599 

1.19336 

0.76307 

IS 

M.19Bk"-01 

«,67'i|"*00 

NM 

0.99918 

0.09537 

0.91532 

1 .09072 

0.83732 

tb 

M.OOa7"-OJ 

S.lbbftno 

NM 

0.99711 

0.99729 

0.96890 

1.09307 

0,92669 

17 

S.97l2"-05 

9.so32"*no 

NM 

0.99897 

0.98110 

0.98891 

1.01598 

0.97336 

la 

6.I0»7“-UJ 

S.62SI"*0U 

NM 

0.99962 

0.99309 

0.9959'i 

1,00586 

0.99019 

19 

6.7«i7"-0J 

3,6661*7(10 

NM 

0.99984 

0.99702 

0.99827 

1.00231 

0.99577 

20 

7.17a7"-0J 

3,6712*700 

NM 

0.99987 

0.99731 

0.99836 

1.00209 

0.99697 

21 

6,01i7"-0J 

S,69ia*7UU 

NH 

0.99997 

0,99930 

0.90971 

1.00092 

0.99929 

0 22 

9.0297"'*01 

3.6969“ >00 

nm 

i.ooono 

1.00000 

1.00000 

1.00(100 

1.00000 

INHUt 

VHRUBLLS  y 

ASaUME 

P«PD  AND  VAN  OHItST 

35020201  SUUTTO  /PEMTEH 

PROriLf 

TABULATIDN 

29 

PDINTSi  DELTA  AT  POINT  24 

I 

y 

PT2/P 

P/P.1 

TO/TOD 

H/MD 

U/UD 

t/IO 

RHO/nHOD*U/UD 

1 

0.QOOO"*OO 

1 ,(1000*>00 

NM 

0.93111 

0.00000 

0. 00000 

1.71536 

0.00000 

2 

2.2660*>09 

1 .6333*>00 

NM 

0.96639 

0.41415 

0.53622 

1 .32406 

0.35144 

3 

3.6U66*-09 

1,7079**00 

NM 

0,96738 

0.49667 

U.5316'> 

1.51172 

0.36491 

9 

9.6716"-J'1 

1.7976*>KI 

NM 

0. '16863 

0.47117 

0.57572 

1.  (19175 

0.36394 

3 

6.1219*-09 

1.9489">'lg 

NM 

0,96961 

0.44815 

0.59321 

1.47672 

0.40171 

6 

;.2390“-09 

1.9131*>00 

NM 

0.97099 

0.30247 

0.64791 

1 .46371 

0.41332 

7 

6.66lil'-09 

1.9797">00 

NK 

0.97162 

0.51234 

0.61794 

1.45469 

0.42479 

6 

1,0031*-U1 

2.0232">00 

NM 

0,97137 

U. 52172 

0.62717 

1,44644 

0.4336b 

9 

1.1227*-01 

2,0893">()0 

NM 

0.97213 

0.53435 

0.64015 

1.4141! 

0,44637 

10 

1.2496“-01 

a.l912*>00 

NM 

0,9729 '4 

0.54492 

0.63016 

1 .42444 

0.45O37 

11 

I.l6i9*-gi 

2.1938"t00 

NM 

0,97159 

0.55479 

0,63996 

1.41317 

0.46636 

12 

1.996r«01 

2.2361">00 

NH 

0.97398 

0.56219 

0.66714 

1 .40816 

0.47176 

13 

2,1519*-01 

2.9926*>00 

NM 

0.97617 

0,59422 

0.70120 

1.17390 

0.51037 

19 

2,V71l"-03 

2.629a">0» 

NM 

0.97798 

0.62784 

0,72623 

1.34343 

0,54127 

15 

1.91I36*«01 

2.8019**00 

fJM 

0,97965 

0.65499 

0.73231 

1.31926 

0,57025 

16 

a.0386"-ol 

2.9e31**0« 

NM 

0.96129 

0.66164 

0.7752’) 

1.29349 

0,59914 

17 

5.30b6'-Jl 

3,3937**00 

NM 

0.94916 

0.73149 

0.81612 

1.24519 

0.65347 

16 

7.890A*>01 

9.0B26"*09 

NM 

0.94989 

0.82260 

0.86563 

1 .13660 

0,76441 

19 

l.0189“-02 

4, 8111**00 

NH 

0.99963 

0. '70375 

0.94103 

1 .04420 

0.06795 

20 

1.2929*-02 

3,4378**00 

NM 

0.99822 

0.96742 

0.96044 

1.02792 

0,05419 

21 

l,'j969*-02 

3.6918**00 

NM 

0.99957 

0.99210 

0.99543 

1.00671 

0,96879 

22 

l.80ll"-02 

3,7431**00 

NM 

0.99944 

0,99704 

0.99529 

1.00251 

0,99579 

23 

2.0599"-02 

3,7357**00 

NM 

0,99949 

0.79801 

0.99646 

1.00167 

0.99719 

Cl  29 

2.3039“-02 

3.77'I4“*00 

NM 

1 .00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

VARIA8LL8 

y,M  A3SUMC 

P«PO  AND  VAN  DRIEST 

55020209  S.IUIT3  /PLNTEri 

PRnriLt 

TABULATION 

24 

POINTS.  DELTA  AT  POINT  24 

I 

y 

PT2/P 

P/PD 

TO/TOD 

M/MO 

U/UD 

T/TO 

»HO/RUDD*U/UD 

1 

0.0000**00 

l,fl000‘*00 

NP 

0.93339 

0.00040 

0.00000 

1.72739 

0.00000 

2 

2.2860*«0'1 

1.3837"*00 

NP 

0.96579 

0.41638 

0.51372 

1.33406 

0,33617 

3 

9.0690"-04 

l.6371*t00 

NP 

0.96691 

0.93722 

0,51845 

1.31663 

0.35502 

4 

9,2164*-04 

1.6678**00 

NP 

0.96T07 

0.94020 

0.34166 

1.51412 

0.33774 

5 

5.5172*-04 

1.7998"tOO 

NM 

0.96827 

0.96203 

0.56499 

1.49313 

0.17764 

6 

5.6ll4"-09 

l.7596“*00 

N*’ 

0.96641 

0. '76432 

0.56762 

1.49317 

0,36014 

r 

6.6i26’-09 

l.8098"*00 

NM 

0.96911 

0.  ITo92 

0.54065 

1.44226 

0,34173 

8 

6.8580"-04 

1,8160**00 

NM 

0,9b9|9 

0, '77841 

0.58220 

1.46097 

0.19112 

9 

9.5980*»(I9 

1 .90t8"*80 

NM 

0.97012 

0.49826 

0.60273 

1.46327 

0,41190 

10 

l.ia67"-01 

2,0061**00 

NM 

0.97165 

0.12149 

0.62567 

1,44230 

0,41163 

11 

t.9656**01 

2,0744**00 

NM 

0.97294 

0.51449 

0.61922 

1.45029 

0.44692 

12 

2.0980'-03 

I,2716**0« 

WM 

0.97961 

0.17171 

0.67541 

1.19364 

0.46391 

13 

2,7280*-85 

l,922l**00 

NM 

0.97624 

0.59841 

0.70018 

1.37044 

0,31073 

19 

3.99S'f-03 

2,7200**00 

NM 

0.97918 

0.69615 

0.70380 

1.12306 

O.SMll 

IS 

S.26S9--03 

2,9867'*00 

NM 

0.96161 

0.64546 

0.77610 

1.26708 

0,60433 

16 

6.3129"-0I 

J,2a27**90 

NM 

0.96411 

0.72705 

0.61212 

1.24772 

0.63069 

17 

7.8029'*«03 

1.3628**60 

NM 

0.98617 

0.76377 

0.64111 

1,21242 

8. 69333 

16 

l.0398*-02 

9.1922**08 

NM 

0.99019 

0.81424 

0.69140 

1.14643 

0.77900 

19 

l.2660'<02 

9.72«2**00 

NP 

0.99916 

0.898T6 

0.91731 

1.06609 

0.8M6I 

20 

l.S929*-02 

3.229T**00 

NM 

0.9*711 

0.91116 

0.*7097 

1.04161 

0.91216 

21 

l,r960"-02 

3.3115**0« 

NM 

0. 9**41 

0,94211 

0.96914 

1. 01314 

0.97476 

it 

2.0S90*>02' 

3,6338**00 

NM 

0. 9**68 

0,99404 

0.9*634 

1.00303 

8,99156 

21 

2.3090*-02 

3,6969**00 

NM 

0.9**8* 

0.99801 

0.9*685 

1.00167 

8.9*718 

0 24 

2.9S69*-()2 

3.7iyS"*00 

NM 

I.OOOOO 

I.OOOOO 

1.00000 

l.onooo 

1.00000 

INPUT 

V9NIA61.CI 

Y,M  A92UHC 

PmPO  AND  VAN  DRIEST 

5503-A-l 




H ; 5 - 8.2 

R THETA  X 10'^  ; 5 - 13 

5503 

TW/TR  : 0.5  - 1.0 

FPG-MHT/SHT 

Continuous  tunnel  with  two-dimensional  adjustable  wedge  nozzle.  W > H • 0.12  m. 
0.3  < PO  < 3.2  MN/m^.  320  < TO  < 660  K Air:  7 < RE/m  X 10'®  < 18. 

LOBB  R.K.,  WINKLER  E.H.  and  PERSH  J.,  1955.  NOL  Hypersonic  tunnel  No.  4 results  VIT 
Investigation  of  turbulent  boundary  layers  In  hypersonic  flow,  NOL  NAVORD  Rep.  3080. 

Experimental 

1 The  test  boundsry  layer  wes  formed  on  one  of  the  straight  diverging  walls  of  the  tunnel  notzle.  The  test 

station  was  In  the  centre  of  the  wall  approximately  0.5  m downstream  of  the  throat  [E].  The  wall  was 

4 actively,  cooled  and  remained  close  to  room  temperature  everywhere  except  at  the  throat,  where  It  approached 

3 recovery  temperature.  Surface  probe  tests  Indicated  that  transition  took  place  dust  downstream  of  the 
throat. 

6 Static  pressure  was  measured  at  a tapping  of  0.64  im  diameter,  and  the  wall  temperature  was  measured  by 
four  thermocouples  embedded  at  various  distances  from  the  surface.  After  10-20  minutes  of  tunnel  operation 
these  recorded  a linear  variation,  giving  the  local  heat-flux  and  the  surface  temperature.  Previous 
Investigations  had  shown  that  lateral  temperature  variations  wore  negligible. 

8 Probes  were  mounted  on  a sting  about  0.3  m long  [£]  which  swung  about  a pivot  mounted  In  the  diffuser 
about  0.2  m downstream  of  the  nozzle  exit  plane.  The  path  of  the  probe  tips  was  thus  slightly  curved,  The 

7 Pitot  profile  was  measured  with  a F“P  (hj  • 0.25,  1 ■ 70  mm  [E]).  Total  temperatures  were  recorded  with  a 

STP  (Hinkler,  1954)  of  the  single  shield  vented  type.  The  probe  used  near  the  wall  was  flattened  (hj  > 0,96  mm) 
while  elsewhere  a circular  probe  was  used  (E)  of  about  6 mm  [E]  diameter.  A CCP  ( ci  • 8°,  d ■ 3 mm  [E], 

1j  • 17d,  I2  • 7U  mm  (El)  was  used,  but  since  the  static  pressure  outsida  the  boundary  layer  was  within 

9 1 t of  the  wall  value,  It  was  assumed  tliet  the  normal  pressure  gradient  was  negligible.  The  temperature 
gradient  In  the  wall  gave  a heat  flux  value  which  was  used  to  compute  the  wall  temperature  gradient  In  the 
flow,  and  the  measured  TO  profile  was  faired  In  to  meet  this.  The  authors  have  Interpolated  the  TO  readings 
to  the  y-values  of  the  PTE  readings. 

12  The  editors  have  presented  all  the  measured  profiles.  Incorporating  the  author's  assumptions  and  procedurec. 
The  CF  value  given  Is  that  estimated  by  the  authors  from  the  limiting  slope  of  the  velocity  profile.  The 

13  profiles  fall  Into  five  Mach  number  groups.  Within  the  groups  for  M - B.  6 and  7 there  Is  a range  of  heat 

14  transfer  conditions.  CQ  and  CF  are  also  given. 

§ OATAi  55030101  - 1301,  Pitot  end  TO  profiles  obtained  separately.  NX  » 1,  CO  from  temperature  profile 
In  wall . 

15  Editors'  comments 

The  experiment  was  a very  early  attempt  at  obtaining  hyptrsonlc  cooltd-wall  data,  and  In  conseguencrr  It  Is 
not  surprising  that  It  1i  not  Ideally  arranged.  The  pressure  gradient  at  the  test  station  Is  not  large,  but 
as  In  all  nozzle  tests  there  has  been  e continuous  FPQ  history.  If  redial  flow  Is  assumed,  the  high  Mach 
number  approxiaietlon  gives  (1/p)  (dp/dx)  >-y/x.  The  authors  state  that  "the  Mach  number  rise  Is  about  3 X 
per  tunnel  ctllbtr  at  H > 5 and  decraates  with  Increasing  Mach  number".  The  tests  were  made  on  e straight 
wall  SO  that  no  pronounced  normal  pressure  gredlent  effects  are  expected,  and  the  authors  quote  a 1 X 
variation  across  the  layer. 

The  skin  friction  date  ere  dubious  since  they  were  obtained  from  the  velocity  gradient.  On  a log-law  plot, 
the  profiles  suggested  that  In  most  cates  CF  was  underestlmeted.  It  seae»  probable  that  they  still  display 
soma  transitlotul  cheracterlttlcs.  The  profiles  Include  data  close  to  the  wall  in  a range  for  which  the 


5503-A-2/B-1 


TO  d»t«  was  intarpolatad.  No  description  is  given  of  any  tests  to  check  for  cross-flow  effects. 

A flow  of  generally  the  sane  type  1s  described  by  Pasiuk  et  al.  - CAT  6504.  Other  planar  straight  wall  flows 
are  described  by  Michel  - CAT  6902  and  Voisinet  6 Lee  - CAT  7304.  More  strictly  comparable  are  the 
axlsymmetrlc  straight  wall  nozzle  tests  of  Hill  - CAT  5901  and  Perry  6 East  - CAT  6801. 


CAT  SSOJ  LOSS  BOUNDARY  CONOITIONB  AND  EVALUATED  DATA.  31  UMTS. 


RUN 

HD  * 

TN/TR 

RCD2M 

CF  * 

H12 

H12K 

PM 

PO 

X 

POD* 

PM/PD* 

RE020 

CO  * 

H12 

I112K 

TN» 

rn 

RZ 

TOD* 

8M  • 

D2 

PI2 

H42 

D2K 

UO 

TR 

93030101 

4.9300 

1.0117 

1.0218*101 

1.0900*-0! 

11.4117 

1.4166 

6.4028*102 

6.4028*102 

NH 

1.1208’t03 

1.0000 

4.7764*103 

NM 

1.8416 

1.7922 

3,0081*102 

5,5520*101 

INFINITE 

1.2540*102 

0.0000 

6.4228*«04 

NM 

0.1126 

1.4210*>01 

7.1631*102 

2.9711*102 

33030102 

3.0100 

0,7800 

1.7041*101 

1.0900*-01 

8,1442 

1.3838 

9.4811*102 

9.4811*102 

NH 

3.0764*103 

1.0040 

6.1681*101 

1.3280*»04 

1.8235 

1.7832 

2.0400*102 

6.6229*101 

INFINITE 

1.9870*102 

0,0040 

7.4202*-04 

NH 

0.3266 

1.4726*-01 

8.1747*102 

1.6412*102 

33030103 

3.0100 

0.6102 

2.3697*101 

9.4100"-04 

6.9686 

1.4002 

1.4517*101 

1.4517*101 

NH 

7.9340*103 

1.4000 

7.7339*101 

2.0420*>04 

1,8186 

1.7812 

2.9524*102 

6.4631*101 

INFINITE 

3.1300*102 

0.4000 

S.4816'-04 

NM 

0.7817 

1.3288*-0l 

9.2768*102 

4,6843*102 

33030104 

3.0600 

0.3811 

2.6601*103 

9.1000*-04 

6.6760 

1.1998 

1.3123*103 

1.3123*101 

NH 

8.6917*103 

1.4000 

7.4927*101 

NM 

1.8180 

1.7601 

2.9921*102 

9.1819*101 

INFINITE 

3.6200*102 

0,0000 

a.7001*«04 

NM 

0.8309 

1.3241*>01 

9.7214*102 

3.1110*102 

33010103 

3.7300 

0.8943 

2.0509*101 

6.2000*-04 

12.3747 

1.1991 

1,1133*101 

1.1133*101 

NM 

1.1378*106 

1.0004 

1.0711*104 

4.8800*-05 

1.8241 

1.7786 

1.2621*102 

5,2677*101 

INFINITE 

4,0100*102 

0.0040 

6.56ll**04 

NH 

0,1860 

1.6179*-01 

8,1671*102 

1.6477*102 

33034106 

3,7900 

0.B146 

2.6736*103 

7.2500*»04 

10.3016 

1.1942 

1.1168*101 

1, 1168*101 

NH 

1,6972*146 

l.OOOO 

1.2949*104 

9.6700*-03 

I.82M 

1.7812 

1.3117*102 

3.8016*101 

INFINITE 

4.4700*102 

0.0000 

7.3293*-04 

NM 

0.6236 

l.6616>>01 

6,8422*102 

4.0633*102 

SS030KT 

3.8200 

0.6240 

2.8534*101 

7.1000*-04 

8.4694 

1.3847 

1,1108*101 

1.1108*101 

NH 

1.7173*106 

1.0040 

1.0719*104 

1.4760*-04 

1.8216 

1.779D 

1.1267*102 

7.0871*101 

INFINITE 

3.3100*142 

0.0000 

8.6263*«04 

NM 

0.8611 

1.750S"-01 

9,0217*102 

3.0107*102 

33030103 

6.8100 

0.6779 

1.1310*101 

6.8S00*-04 

11.9118 

1.4946 

4,1761*102 

4.1761*102 

NM 

1.3303*106 

l.OOOO 

7.4810*101 

l,2110*-0>t 

1.8264 

1.7629 

2.8720*102 

4,3267*101 

infinite 

4.6760*102 

0,0000 

7.8097*-04 

NM 

0.6944 

2.1I63*>01 

9,2113*102 

4,2168*102 

33030104 

6.7800 

0,3632 

1.8401*101 

6.6600**04 

11.7847 

1.4561 

6.1218*102 

6.1218*102 

NH 

2.1180*106 

1.0000 

8.2759*101 

1.6400*-04 

1.8191 

1.7680 

1.0013*102 

5.7487*101 

INFINITE 

3.8600*102 

0,0000 

8.6173*-04 

NM 

0.8161 

2,1240*«01 

1.0107*101 

3.1101*102 

53010110 

6.8300 

0.5596 

2.3701*101 

3.9100*-04 

10.4067 

1.4102 

8.1316*102 

6.1316*102 

NM 

2.8878*106 

1.0000 

1.1623*104 

1.4190*-04 

1.8200 

1.7705 

2.9711*102 

3.6729*101 

INFINITE 

3.8600*102 

0.4000 

9.1516*-04 

NM 

0.9591 

2.1115“-01 

1,0114*101 

3.1096*102 

33030111 

6.7800 

0.5023 

t,ll8V6*l01 

6.9400*-0« 

'1.3163 

1.4624 

6,4117*102 

6.4117*102 

NM 

2.1684*106 

1.0040 

7.3924*101 

1.8710*-04 

1 .8107 

1.7630 

2.9091*102 

6.2706*101 

INFINITE 

6.1920*102 

0.0000 

8.9037*-04 

NM 

.-.9120 

2.0524*>01 

1.0764*101 

5,7924*102 

33030112 

7.6700 

0.5144 

1,4428*101 

S.9800*-04 

.2,1024 

1.3142 

1,2989*102 

3.2989*102 

NM 

2.4921*106 

1.4000 

7.1864*101 

NM 

1.8116 

1.7311 

2,9997*102 

3,0S26*v0l 

INFINITE 

6.4300*102 

0,0400 

l.0749*-01 

NM 

>.0240 

2.8446’>01 

1,0911*101 

5,6117*102 

330101 13 

8.1800 

0.5076 

1.3213*101 

3.}O00*>04 

11.1197 

1,5063 

2.8338*102 

2.6338*102 

NM 

1.2221*106 

t.OOLO 

8.6555*101 

1.1710"-04 

1.8160 

1.7631 

1.0010*102 

4.3342*101 

INFINITE 

6.3300*102 

0.0000 

1.1667*-81 

NM 

1.1591 

2.8711*-01 

1.1068*10^ 

3.9162*102 

5503-C’-l 


550501  04  l.OBfl 

PROriLE 

TABULATIOII 

21 

POiNrS,  OEUTA  AT  POINT 

I 

Y 

PT2/P 

P/PI} 

n/TOO 

M/M|> 

u/uo 

T/ID 

RmO/9HOD*U/UD 

1 

0.0001)"t01 

1 ,00110’  7ft0 

NM 

0.55564 

O.OOOflJ 

O.OOOOi) 

1. 26180 

4.00000 

2 

2.rt0')0"'04 

2.  1014"7II0 

NM 

0.62840 

0.22474 

0.401)0  0 

5.03000 

0,15201 

5 

4.100l)"-04 

1.4844’ 7«0 

0.6724.1 

0.500)4 

0,54100 

2.81500 

0 .17404 

4 

4. 7000“ -04 

1.8744"700 

NM 

0. 70705 

0.31484 

0.53400 

2.841100 

0.18474 

5 

5,5'UI4"-H4 

4.4504"  7'JO 

NM 

0.71705 

0.34550 

11.5700(1 

2.72500 

(1.204  1 7 

0 

b.60O0"-O4 

5.521B’7O0 

NM 

0.72624 

0.58275 

O.Ol 000 

2,5»(i00 

0.24016 

7 

7,6000"-04 

5.4022*700 

NM 

0.75587 

0.4052.1 

0..j'i500 

2.44(100 

0.25445 

8 

7,400U"-04 

5.4363*700 

m 

0.75544 

0,40652 

0.65500 

2.44000 

0.26025 

4 

4.  inoo"-o4 

6,5300*700 

NM 

0.74540 

0.42B20 

0.65600 

2.54700 

0,27451 

10 

I.040n*-05 

6.4520*700 

NM 

0.7S0S1 

0.44227 

0,67000 

2.24500 

0.24144 

1 1 

1.17011*. 05 

7.2774*700 

Nt* 

0.75S60 

0,45400 

0.68100 

2.25000 

0,50267 

12 

1 ,4000"-05 

7.7156*7(10 

NM 

0.76601 

0.46857 

0.64600 

2,20800 

0.51322 

1 5 

1.1200"-0S 

7.7348*701) 

NM 

0.76471 

0.46424 

0.64600 

2.20000 

0.516)6 

14 

1,6500"-05 

8.0563*700 

NM 

0.77555 

0.474)4 

0.70701) 

2.17500 

0.32506 

15 

2. 0)00". 05 

5.6246*700 

NM 

0.78440 

0,44725 

0.72400 

2.12000 

0.50151 

16 

2. 6700". 05 

4.6417*700 

NM 

0,80565 

0.52B71 

0.75200 

2.02500 

0.37175 

17 

i.9U00"-0) 

1,2118*701 

NM 

0.85474 

0,54455 

0.80400 

1.83000 

0.45454 

18 

9. 0200". 05 

2.2484*701 

NM 

0.43517 

0,81724 

0.43000 

1,24500 

0,71815 

14 

1.4100". 02 

3.0614*701 

l|M 

0.48787 

0.45456 

0.48700 

1.05800 

0.43284 

20 

1.4iao'-02 

3.5244*701 

NM 

1.00065 

0.44801 

1. 001)00 

1,011400 

0.44602 

0 21 

2. 1720". 02 

5.54)1*7(11 

NM 

1.00003 

1 .00000 

1 .00000 

1 .OOUOO 

1 .00000 

INPUT  vAruaLca  r,u/uo.T/Tn  assume  p«po 


SbOiOlOS  LOBU  profile  TABOUATION  fO  POINTS,  DELTA  AT  POINT  iS 

I i PT2/P  P/Pl)  TO/TOO  M/MO  U/UD  T/TD  RMO/RMOD*U/UO 

1 O,DO0O"*00  l,('U''0"t0U  N’-'  0.81,?«1  0.00000  O.QOOOO  O.1B60O  0.00000 

2 s.a000*-00  l.TTOB'AOO  MM  0.70082  0.10012  O.3T10O  5,11000  0.07260 

i J.Sni)U"-00  2.0766**00  N«  0.81267  0.18700  0.0,7000  5.02000  0.08J67 

A 4.1000'<JA  2.46)7*700  MM  0.81H8  0. 21202  0.46500  4.81000  0,04667 

5 5.1000“-04  ). 2281*700  IW  0.85041  0.25214  0.55200  4.45000  0.11455 

6 6.1000*-04  5.6674*700  NM  0,U554h  0,27224  0.56200  4,26000  0.15142 

7 6,6O00*-04  5.4256*70(1  NM  0.8)667  0.28554  0,57800  4.16000  0,15844 

8 7.4000*-04  4, 5026*700  IP'  0.84574  0.50665  0.61100  5.47000  0.15)40 

4 4.4nil0*-44  5.2174*700  MM  0,85642  0.55515  0.64600  5.76000  0.17181 

1 0 1,1  700"-'J5  5,7464*700  N"  0.86056  0,55508  0,66400  5,54000  0.186)5 

U 1.5500’-05  6,4120*700  M»  0.36785  0.57)10  0,64200  5,44000  0,20116 

12  1.650'l*-05  6.5855*700  MM  0.86481  0,57854  0.64800  5.4CU00  0.20524 

15  1.81J0"-05  6.8757*700  MM  0.87541  0,58752  0.70B0U  5,53000  0,21210 

14  2.l800'-0!  7.2708*700  M"  0.87480  0.54452  0.72100  5,26000  0.22117 

15  2.0200*-05  8.21  20*700  MM  0.84060  0.42621  0.74800  5,08000  0. 242116 

lu  5.46'I0"«05  4, 4165*700  MM  0.40204  0.45025  0,77700  2.87500  0.27026 

1 7 4,750U*»0)  1.1454*701  tIM  0.42185  0.50744  0.81800  2,54)00  0,51546 

18  d,0000*-05  1.5885*701  MM  0.4)476  0.561)4  0.65500  2.52000  0.56855 

14  7.2700*-05  1,6571*701  MM  0.45665  0.61502  0,68700  2.08000  0.42644 

20  8.5400"«05  1.46)4*701  MM  0,464))  0.67108  0.91400  1,85500  0,49272 

21  4.7400"»05  2.2711*701  MM  0.47415  0./22B8  0.45500  1.67500  0,55888 

22  l.i050**02  2.62'11"701  NM  0.48545  0.77812  0.45500  1 ,50000  0,6)55) 

25  1.2520*-02  2,4425*701  l|H  0.44180  0,83184  0.46800  1.35400  0.71442 

24  l.4860*-02  5.7140*701  H«  0.44675  0.42)20  0.48800  1,13500  0.87202 

25  1.6100"-02  4.0145*701  MM  0.44744  0.96546  0.44400  I.O60OO  0.43774 

2«  1.7400*-02  4.1827*701  NM  0.14782  0,48575  0.44700  1.02500  0.47458 

27  1.I1400"-02  4.2757*  70  1 N"  0.4484i!  0,49651  0.94400  1.00500  0.94405 

0 20  l.4400"-O2  4.3035"7ni  NM  l.OUOOO  1. 00000  1.00000  1. 00000  1.00000 

INPUT  VA4IAJLCS  Y,U/')0,T/TD  ASSUME  P»P0 


I 


S503-C-2 


■STiOSOUl  LJ0U 


PHOFtLE  TAHULATfntl  POINTS,  UELT*  AT  POINT  23 


I 

y 

P12/P 

P/Pt) 

lOYlOO 

H/:iO 

IIYUD 

r/TO 

RMO/RHOD-U/UD 

1 

0.0009" 

♦ 00 

1 .OOOO'^OO 

nm 

0.45929 

0.00490 

0.00000 

4.64119 

0.00000 

2 

3.0)00" 

• 04 

1 , lS8b"tOO 

NM 

0.52565 

0.10342 

0.22809 

4.86000 

0.04691 

3 

3.3000" 

• 04 

l.'l624'T00 

0,53036 

0.11170 

0.24*>90 

4,85000 

0.05072 

4 

4.1000" 

-00 

1 ,76'l5"i00 

0. '34921 

0.13842 

0,30200 

4.76000 

0.06345 

s 

4.3000" 

-04 

1 .1)47  r tou 

t|M 

0.56006 

0.14437 

0.31600 

4.79100 

0,06596 

6 

5,1000" 

-0« 

2,?V14"t00 

l)>» 

0.57352 

9.17097 

0.16700 

4.60800 

0,07964 

7 

6.1000" 

-04 

1.0555"t00 

UP 

0.59936 

0.20675 

0.41300 

4,38600 

0.09872 

H 

7.1000" 

• 04 

3.8470"sn0 

0.62377 

0,23791 

0.48600 

4.18700 

0.11607 

9 

7.0000" 

-0  4 

4.2625"t00 

tm 

0.63372 

9.25205 

0.59900 

4.07800 

0.12482 

ii 

V.6000" 

•04 

5.6616*f00 

NM 

0.68105 

0.29560 

0.58000 

3,85000 

0.15065 

11 

1 .-2200" 

-03 

6.4632"f00 

m 

0.71589 

0.33987 

0.611011 

3,61700 

0.17349 

U 

1.4500" 

-03 

7.8572"*00 

m 

0.71129 

9.35301 

0.65800 

3,47400 

0.18941 

13 

1.7000" 

-03 

8.J704*Yn« 

NM 

0.73736 

0,36514 

0.67100 

3.37700 

0.19870 

14 

i.VTOO" 

-US 

1.0S50’*01 

f|M 

0.76044 

0.H12S7 

0,72100 

1,05400 

0.23608 

11> 

5.5100" 

-03 

1 .5729"t9l 

NM 

0.81664 

0.50776 

0.79800 

2,87000 

0.32398 

16 

#.0500" 

-03 

2.16V5'»01 

NM 

0.06127 

0.59888 

0.85600 

2.04300 

0.41699 

IT 

l.OSVO" 

-02 

2.8775"Y0I 

MM 

0.90066 

0.69160 

0.90200 

1.70100 

0.53028 

18 

1.3-.30" 

-02 

3.7216"*')! 

NM 

0.93851 

0.78801 

0.94100 

1.42600 

0.65989 

IV 

1.5670" 

-02 

4.6487'TOl 

NM 

0.97129 

0. 68182 

0.97200 

1.21500 

0.80000 

29 

1.8210" 

-02 

5.52VV*»01 

NM 

0.98972 

0.96254 

0.99100 

1.06004 

0.91491 

21 

1.8850'' 

-02 

5.6628**01 

NM 

0.98926 

0.97414 

0.99200 

1,03700 

0.98661 

22 

1 .V980" 

-02 

5.80.43'tOl 

NM 

0.99277 

0.98616 

0.99500 

I.OIBOO 

0.97741 

D 23 

2.0120" 

-02 

5.V6«V"»01 

m 

1.00000 

1.00000 

1.00000 

l.UOOOO 

1.00000 

INPUT 

VA«IAOI.CS  Y 

U/U0,T/TO 

ASSUME 

P«PO 

55030112  Loae 

PROriLt 

tabulation 

25 

POINTS,  DELTA  At  POINT  25 

1 

Y 

PT2/P 

P/PD 

TO/TOD 

m/md 

U/UD 

T/TD 

NH0/1HDD4U/UD 

1 

o.ooon*«oo 

1 .OOOO'AOO 

NM 

0.46535 

o.ooooc 

0.00000 

5.94060 

9.00000 

£ 

4.6090*-04 

I.2271"*00 

NM 

0.51990 

0.07154 

0.17900 

6.26000 

0.02859 

3 

6.BOOO"-04 

1 .6iri"»00 

NH 

0.52751 

0.11145 

0.2T100 

5.87040 

0.04617 

4 

7.7000'-04 

1 .8868*«90 

NM 

0.55128 

0.13001 

0.31500 

S. 87000 

0.05366 

5 

9.6000*-04 

2.70«9"*00 

NM 

9.58266 

0.16914 

0.39900 

5.56500 

O.071TO 

6 

l.2200"-03 

3.T955“40U 

HM 

0.01529 

0.20830 

0.4T500 

5,20000 

0.09135 

7 

I.4700"-03 

4.9a93"tOU 

NM 

0.64649 

0.24359 

0.55700 

4.86001' 

0.11049 

8 

1 .73go*«o3 

5.T91l"*l)U 

NM 

0.»7709 

0.26457 

0.57600 

4,74000 

9,12152 

9 

l.8S00"-03 

6.2938*t00 

HM 

0.69141 

0.27472 

0.59400 

4,67500 

0,12706 

10 

2.4900"-03 

8.Q288*t00 

(IM 

0.73265 

0.31569 

0.05500 

4.30500 

0.15215 

11 

3.7600'-03 

I.0l44"»0l 

ilM 

0.75449 

0.35726 

0.70100 

3.85000 

0.18208 

12 

5.0300*-03 

t.2280*t01 

HM 

0.77147 

0.39482 

0.73600 

3.47500 

0.21140 

13 

6,3900"-03 

l.i(325*t0l 

NM 

0.79209 

0.42767 

0.76600 

3.20800 

0.23878 

14 

7.5700*-03 

1.6429*+01 

NM 

0.80315 

0.45902 

0.78800 

2,94700 

0.26739 

IS 

8.8400'-03 

1,8865‘fOl 

l|M 

0.81833 

0.44283 

0.81100 

2.70800 

'J. 29448 

16 

l.0U0«-02 

2.l324"t0l 

NM 

0.81694 

0.52474 

0. 83300 

2,52000 

0.33056 

17 

l,13b0*-02 

2.4903*t0l 

NM 

0.84529 

0.56800 

0.85200 

2.25000 

0,37867 

14 

l,2650*-92 

2.T613**01 

HM 

0.86106 

0.54867 

0.86900 

2,10700 

0.412C3 

19 

1.3920*-02 

3.te66*»0l 

HM 

0.88170 

0.64386 

0.891CO 

1.91500 

0,46527 

20 

1 .6400'-02 

«.096rt0l 

HM 

0.90804 

0.73119 

g. 92200 

1.59000 

0,57987 

21 

1.9000*-02 

5.2047*»0l 

NM 

0.91758 

0.82524 

0.95100 

1,32800 

V. 7161 1 

22 

2,1S40"«02 

6,4092"t0I 

M« 

0,96085 

0.91654 

0.97300 

1,12790 

0.86335 

23 

2.4080'-02 

T,4'l47"tOl 

HM 

0.98832 

0.98564 

0,99300 

1.01500 

0.97833 

24 

2,6620’-02 

7.6208"*0l 

HM 

1.00000 

l.OOOOO 

1.00000 

1.00000 

1 .OOOOO 

0 25 

2,9UO"-02 

7.6208"t01 

HM 

1,00000 

l.OOOCO 

1.90000 

l.OOOOO 

1 .OOOOO 

INPUT 

VAHIAOUB  Y 

,l'/UO,T/Tt> 

ASSUME  P»PD 

55034113  LOSS 

POOriLE 

TABULATION 

19 

POINTS,  DELTA  AT  40INT  19 

1 

y 

PT2/P 

P/PO 

Tfc/TOD 

M/MD 

u/uo 

T/TO 

hho/phoo-u/ud 

1 

O.OOOO'tOO 

l,0000*»0fl 

NM 

0.45843 

0.00090 

0,09000 

6.59340 

0,00000 

2 

I.0090*«o3 

2.42JS"400 

NM 

0.52095 

0.14733 

0,35509 

5.80600 

0.06114 

3 

l,i000"-03 

J.8099**0fl 

NM 

0.56830 

0,19575 

0.45500 

5,40300 

0.08421 

4 

l.4500*-03 

5.l370"t00 

HM 

0.58666 

U.232!S 

0.51409 

4.90200 

0.10486 

5 

1.6500"-03 

6,1348‘tOO 

HM 

0,61998 

0.25603 

0.55800 

4.75000 

0.11747 

6 

2.2lOO“-03 

B.2923"t00 

l|M 

0.65873 

0.301 14 

0.62300 

4.28000 

0.14556 

7 

2.5000“-C3 

9,2349*400 

t|M 

0,66958 

0.31883 

0.64409 

4.08090 

0.15784 

8 

3.7300"-03 

1,2208*401 

NM 

0.72228 

0.36907 

0,70800 

3.68000 

0.19239 

9 

4.9500*-03 

1.4813*401 

NM 

0.74024 

O.OOBOl 

0.74500 

3.33400 

0.22344 

10 

6.2200"-03 

1.7419*401 

HM 

0.76711 

0.44356 

0.77300 

3.03700 

0.25453 

11 

e,8000*-03 

2.2765*401 

HM 

0.8C039 

0.50874 

0,81709 

2.57900 

0.31679 

12 

1,J300"-02 

2.9026*401 

NM 

0.83157 

0.57577 

0.85400 

2.20000 

0.38818 

13 

l,3800"-02 

3.6457*401 

HM 

9.86106 

0.64o35 

0,88600 

1.87.90  0 

0.47153 

14 

l,64U0*-02 

4.5671*401 

MM 

0.89189 

0.72439 

0.91901) 

i;S9900 

0,57286 

IS 

l.6900"-P2 

5,6676*401 

HM 

0.92023 

0,00776 

0,94200 

1.36000 

0.69265 

16 

2.1500’-02 

6.8593*401 

NM 

0-95032 

0.08928 

0.96600 

1,181100 

0.81864 

17 

2,4000*-02 

8.0451*401 

HM 

0.17542 

0,94356 

0.98500 

t.04500 

D.94C58 

18 

2.5300*-02 

8.4240*401 

HM 

0.9S799 

0.98612 

0.99300 

1.01400 

0.97929 

D 19 

2.6SOO*-02 

8.6u15"40| 

HM 

1.00000 

1.00000 

1.00000 

1.04000 

1.90000 

INPUT  VASIAOLES  Y,U/U0,T2TO  »SSU«e  P«»0 
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M ; 1.9 

P THETA  X 10'^  ; 11  - 12 
TW  / TR  ; Approx.  1 

5801 

i- 

(F)  APG  AW 

Ccntlnu.;.:  flow  tunnel  with  symmetrical  flexible  nozzle.  '<1  = H • 50.8  mm. 
PO  : 0.27  MN/m^  TO  :300  K.  Air.  PE/m  X 10‘®  : 30. 

NALEID  J.F.  1958.  Experimental  Investigation  of  the  Impact  pressure  probe  method  of  measuring  local  skin 
friction  at  supersonic  speeds  In  presence  of  an  adverse  pressure  gradient.  DRL  432, 

1 The  test  boundary  layer  was  formed  on  the  floor  of  the  wind  tunnel.  The  roof  of  the  tunnel  was  replaced  by 
a flexible  plate  which  could  be  deflected  to  cause  a ranqe  of  pressure  Gradients  on  the  test  wall. 
Measurements  were  made  at  a single  station.  The  pressure  history  upstream  of  the  test  section  was  not 
4 given.  The  pressure  was  approximately  constant  for  the  first  50. B im  of  the  flat  floor,  the  Imposed  pressure 
gradients  spreading  over  the  following  76.2  nri.  The  pressure  gradients  (one  favourable  and  seven  adverse) 
ranged  from  - 41  to  + 191  KN/m^/m  and  were  found  to  be  repeatable  within  the  limits  + 2 S,  - 1 t.  The  test 
6 section  floor  had  11  static  pressure  tappings  along  the  centre-line  at  12.7  nm  intervals.  The  survey  station 
8 was  midway  between  the  8th  and  9th  of  these.  Wall  shear  stress  was  measured  with  an  F5B  which  had  a circular 

6 element  6.35  rm  In  diameter,  the  maximum  gap  being  0.153  im  (designed  by  Moore  - CAT  5800).  The  wall 
temperature  was  not  reported  but  the  "tunnel  was  operated  for  a sufficient  length  of  time  to  permit  all 
components  of  the  balance  tu  assume  the  operating  temperature". 

7 Only  Pitot  profiles  were  measured,  with  a CPP  (dj  ■ D.508,  dj  0.254,  1 • 13  am)  at  the  same  station. 

8 The  tip  of  the  probe  was  brought  Into  contact  with  the  wall  for  the  lowest  Y-readIng.  No  corrections  were 

10  applied  to  the  profile  data,  and  the  Pitot  probe  was  also  treated  as  a Preston  tube. 

9 The  author  Interpolated  the  PW  values  to  give  a local  value  for  dp/dx  at  the  survey  station.  This  has  been 

12  read  Into  the  dat»  tabulation  below  to  give  a PI2  value.  The  author's  assumption  of  an  Isoenergetlc  boundary 
layer  has  been  replaced  by  the  Crocco  / van  Driest  velocity  temperature  relation,  and  the  static  pressure 

In  the  boundary  lavtr  has  been  assumed  constant.  The  edge  reservoir  state  has  been  arbitrarily  set  at  the 
reported  tunnel  lesui'volr  state. 

13  The  eight  profiles  presented  were  measured  In  eight  different  pressure  gradients  with  approximately  the  same 

14  edge  state.  The  CF  values  associated  with  them  are  those  directly  measured  with  the  FEB. 

§ DATA:  58010101-0001.  PI  toe  profiles.  NX  ■ 1,  CF  from  an  FED  measured  separately. 

15  Editors'  comments 

The  experiment  represents  an  early  attempt  to  determine  the  Influence  of  pressure  gradients  on  skin  friction, 
and  on  the  Preston  tube  calibration.  The  range  of  pressure  gradients  Is  small,  and  although  arranged  to 
occur  with  a near  constant  edge  state,  may  be  slightly  confused  by  the  varied  upstream  histories,  which  are 
not  presented.  The  consequent  CF  variation  is  correspondingly  small. 

At  this  low  Mach  number,  the  absence  of  a TO  determination  Is  not  Important  since  the  wall  is  near-adtabatlc. 
The  slat  of  the  Pitot  probe  1$  such  thet  none  of  the  profiles  Include  measurements  within  the  momentum- 
deficit  peak,  so  that  integral  values  must  be  treated  with  reserve.  The  profiles  arc  so  smooth  that  It 
seems  probable  that  some  smoothing  or  interpolation  was  employed  which  Is  not  reported.  The  pressure  gradient 
hat  little  effect  either  In  the  log-law  region  or  In  the  outer  region. 

The  most  neirby  compareble  measurements  are  those  of  Thomas  - CAT  7401. 
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CAT  5801  IIALtIO  UOUNDARY  C0N3ITI0NS  AND  CVALUATCO  DATA.  81  UNITS. 


RU.I 

Trt/TR* 

RED2H 

CF  * 

hl2 

M12K 

Pw 

PO 

X 

POD* 

pw/po* 

0Eri2D 

CQ 

H12 

H12X 

TW 

TD 

TOD« 

Sw  » 

Ii2 

PI2» 

N42 

02K 

UD 

TR 

5BQ10101 

l.P'tTO 

1.0000 

7.5061**01 

l.8760"-0l 

2.9955 

1.4459 

1.7420**04 

3.7420**04 

riM 

2.6060"F05 

1.0000 

1 . I6ll“*n« 

NH 

I. 8200 

1.6121 

2.6957"*n2 

1 .7243"*oa 

INFIMTI- 

0.0000 

l.S291"-00 

-6.2662*-0? 

O.oeib 

4.2919"-04 

5.1261"*02 

2.6957**02 

s»oioa«i 

I.RDTo 

1 .0000 

7. 150<»"*O3 

1,6«80*-Ul 

1.4604 

1.4411 

1.4625"*04 

3,4625**04 

NH 

?.*966"t05 

t .0000 

1.1165**04 

NM 

1.8245 

1.6165 

2.6917**02 

1,6664**02 

INFIllITr 

5. 0116*102 

0.0000 

].4620*-04 

2.0S11*-C2 

0.«*'l2 

4.2116*-04 

S.1996"*02 

2,8917**02 

580tOS01 

1.9160 

1.0000 

7.7816**01 

1.9160*-01 

2.9611 

1.4477 

1.6040**04 

3.8040**04 

HM 

2.69«9**05 

1.0000 

1.I879**04 

NH 

1.8166 

1.6066 

2.9045**C2 

1.7375**02 

INI'TItlTE 

1.0000*t02 

O.OOOO 

1.6028*-04 

2.8967"-02 

0.0809 

4.1676*-04 

5.1166**02 

2.9045**02 

SSaiO'IOl 

1.9200 

l.oooo 

7.9177**01 

1.900C*-01 

2.9643 

1.4511 

1,6994**»4 

3.8994**04 

(|W 

2.6060-105 

1 .0000 

U204o**04 

NM 

1.8117 

1.6057 

2.9065**02 

1.7515**02 

INFIUITE 

1.0628*t02 

O.OOOO 

1.6111*-04 

9.1128*-02 

0.0801 

4.422]*-04 

5.0946"*02 

2.9065**02 

liBOtOSOl 

1.9160 

1.0000 

8.0191**01 

1.6600*>01 

2.9719 

1.4572 

1.9066"*04 

S.9064**04 

NH 

2,691S'*05 

1.0000 

U2171'*0fl 

NM 

1.8100 

1.6019 

2.6821**02 

1.7370**02 

INFINITE 

1.01SO*tO2 

0.0000 

1.6267*-04 

1.1S1«*-01 

0.0798 

4.4267*>04 

5.0661**02 

2.6621**02 

SAOIObOl 

1.6960 

1.0009 

8.1669**01 

l.BB10*-01 

2.9469 

1.4610 

4.0121**04 

4.0323**04 

NH 

2.6915**65 

1.0009 

1,2106**04 

NH 

1.8077 

1.7996 

2.6661**02 

1.7540**02 

INFINITE 

}.01Ta'fO2 

O.OOoO 

1.6185*-04 

1.6OS9*-01 

0.0167 

4.4126*-04 

5.0199**02 

2.6661**02 

5«l)ta7Ul 

1.6610 

1.0090 

6.n78*«01 

l.B770"-01 

2.9262 

1.4616 

4.1210**04 

4.121C**04 

NH 

2.6696**05 

l.oooo 

1.2286**04 

NH 

1.6062 

1.6000 

2.6760**02 

1.7591**02 

INFINITE 

1.0076**02 

0.0900 

l.^ObO'-OO 

2.1226*-01 

0.0760 

4.1702*»04 

5,0081**02 

2.6760**02 

saaioRoi 

1.6710 

1.0009 

a.?i6i**oi 

l.9160""01 

2.9169 

1.4679 

4,1914**04 

4.1914**04 

NH 

2.6952**05 

1.0009 

1.2268**04 

NM 

1 .6045 

1.7964 

2.9123**02 

1.7662**02 

INFINITE 

1. 9426**02 

9.0000 

1.6146*-04 

l.B646*<01 

0.9774 

'4.4181**04 

5.02l7*t02 

2.9121**02 

S8010101 

NALCIO 

PROFILE 

TABULATION 

22  POINTS.  DELTA  AT 

POINT  21 

1 

7 

PT.7/P 

P/PD 

TO/T03 

.M/MD 

U/UD 

T/TD 

RHO/RHOD*U/UD 

1 

0.9000**00 

1 .0000**00 

l|H 

0.95515 

O.OOOOO 

0.90000 

1.67911 

0.00000 

2 

2.S5«0*-04 

2.1719**00 

UH 

0.97535 

0,57268 

0.67112 

1.17115 

0,46667 

I 

5.1000*-04 

2.4871**00 

NM 

0.97571 

0.63020 

0.72471 

1.12251 

0.54600 

4 

7.6500*-04 

2.7751**00 

NM 

9.98150 

0.67745 

0.76651 

1.26019 

0.59674 

5 

1.0200*-01 

1.0005**00 

NM 

0.96354 

0.71186 

0.79565 

1.24926 

0.61690 

6 

1.2750*-01 

1.21/60**00 

UM 

0.98S31 

0.74165 

0.62001 

1.22251 

4.67077 

7 

1.5100*«01 

!.4095''*00 

NM 

0.98698 

0.76990 

0.64241 

1.19721 

0.74161 

8 

1.7850**«1 

1.6115**0l> 

HM 

0.98858 

0.79712 

0.66111 

I.ITIOO 

0.71604 

9 

2.0400'-01 

1.8171**00 

NM 

0. 99011 

0.82332 

0.66285 

1.14964 

4.76764 

10 

2.29S0*-0I 

4,0152**00 

NH 

0.99154 

0.64797 

0.90070 

1,12622 

0.79611 

u 

2.5500*-0l 

4.2195**00 

HM 

0,99295 

0.67262 

C. 91604 

1.10679 

0.62946 

12 

2.SOSO'-Ol 

4.4076**OO 

NH 

0.99420 

0.84471 

0.91115 

1.06776 

4.65765 

11 

1.0600*-01 

4.0055**00 

NH 

4.99548 

0.91711 

0.94622 

1.06651 

0.66741 

14 

l.llb0*-01 

4.8178**00 

N“ 

0.99679 

6.94091 

0.96154 

1.04661 

0.91666 

15 

i.S7uo"«oi 

4.9165**00 

NH 

0.99738 

0.95172 

0.97019 

1.01961 

9.91141 

16 

1.6250*-01 

5,0741**00 

NM 

0.99631 

0.96667 

0.98095 

1.02559 

0.95651 

17 

4.0»00*-Ul 

5.1758**00 

HM 

0.99890 

0.97946 

0.96761 

1.01671 

0.97117 

te 

4.1150*-01 

5.2591**00 

NM 

0.99937 

0.96619 

0.99291 

1.00959 

0.96148 

19 

4.S900“-01 

5.5iB}*tno 

NM 

0.99970 

0.99435 

4.99662 

1.00456 

0.99208 

20 

4.6450*-Ul 

5.1480**00 

NH 

0.99986 

0.99741 

0.99647 

1.04206 

0.99640 

0 21 

5. 1000*. 01 

5.1729**00 

NM 

I.OOOOO 

1.00600 

1.40000 

1.00000 

1.00000 

22 

5,1550*-01 

5.1510"*00 

NM 

9.99989 

9.99795 

0.99070 

1.00166 

0,99712 

INPUT 

VARIABLES  Y 

/(T  AS6UME 

p*po  and 

VAN  ORIEBT 

580 1 -('-2 


saoioaol  naleio 

PROFILE 

TAaULATlON 

22 

POINTS/  DELTA  AT  POINT  22 

I 

1 

PT2/P 

P/PO 

TO/TOO 

M/MD 

u/un 

T/ID 

RHO/PHnD«U/UD 

i 

0 . oooo'too 

1 ,0000"t00 

NM 

0.953«5 

0.00000 

0.00000 

1,71465 

0.00000 

a 

E.55J0"-O'l 

NM 

0.97501 

0.5749b 

0.07704 

I.38;07 

0.Y1881 1 

s 

5.100fi"-u<l 

e,6217"»P0 

N^* 

0.97dTl 

0.65645 

0./3343 

1.33472 

0.55144 

J.S'JSO'  + OO 

IJM 

0.9fll?9 

0,67902 

0.77113 

1.28464 

0,54741 

s 

1 .U200"-01 

3.1‘iia'too 

NM 

0.96542 

0.71407 

0.00050 

1.25671 

0.63648 

0 

1 .27'iO"-uJ 

3.553i"*O0 

NM 

0.46518 

0.7451 1 

0.833<)7 

1.22445 

0.67014 

7 

1 .5300"-01 

3.57n6"t(ig 

NM 

0.96O90 

0.77166 

0.04630 

1.20281 

0.70360 

a 

1 .7S3(l"-0J 

3.78#0"*00 

NM 

0.98a$5 

0.79920 

0.06715 

1.17727 

0,  73057 

V 

i!.OUOO"-OJ 

3.49or  mo 

NM 

0.99001 

0.82374 

0.68517 

1.15471 

0.76057 

10 

i.2Q50”>0I 

4.31 39"+no 

NM 

0.99154 

0.64977 

0.40372 

1.13044 

0.74905 

u 

^.5500"-k)3 

4,ui33"t00 

NM 

0.99268 

0.67261 

0.41965 

1.11022 

0.82835 

ta 

i.80SQ"-03 

4,fil4b'7O0 

NM 

0.99419 

0.69534 

0.43482 

1.04013 

0.85753 

3,0bi)0"»0j 

4,Mll"V00 

NM 

0.99541 

0.91688 

0.44843 

1.07114 

0.88591 

J.3150''-WJ 

4.4i)33"  + 0(l 

NM 

0.99648 

0.95590 

0.46104 

1.05454 

0.91138 

15 

3.S708"-03 

5. I61i"+U0 

NM 

0.99746 

0^95545 

0,47204 

1.03941 

0.93518 

16 

3.«25U"“ui 

S.3886"*(10 

NM 

0.99817 

0.96645 

0.48002 

1.02828 

0.95307 

17 

4.0»00"-U3 

S,4335“t00 

NM 

0.99691 

0.97997 

0,48817 

1.01681 

0.97184 

la 

«.335li'-03 

S.5083"*00 

NM 

0.99958 

0.98648 

0.49323 

1.00404 

0,98375 

19 

4.5<100“'J3 

5.5538*»00 

NM 

0.99962 

0.99299 

0.99589 

1.00580 

0.99009 

ao 

«.8450"-03 

S.59'I5"»00 

l|M 

0.99984 

0.99700 

0.99824 

1.00251 

0.94575 

21 

5.1000“-U3 

5.61«9">00 

NM 

0.99995 

0.99900 

0.99942 

1.00084 

0.94858 

0 aa 

S,3S50"-03 

S.635l"t00 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

VAPiAOLia  Y.i 

1 A33UME. 

PKPO  ANO 

VAN  DRIEST 

56010501  NALtlO 

PROFILE 

TABULATION 

23 

POINTS,  OELTA  AT  POINT  22 

I 

Y 

PT2/P 

P/PD 

TO/TOD 

■7/MD 

U/UD 

T/TI) 

rho/phodau/ud 

1 

Q.0000“*00 

1 .OOOO’AOO 

NH 

0.95592 

0.00000 

0.00000 

1,65933 

0.00000 

2 

2.5500"-04 

2.0945**00 

NM 

0.97523 

0.56569 

0.66217 

1,37016 

0.48327 

3 

5,1000"-04 

2.3330"t00 

NM 

0.97769 

0.61210 

0.713606 

1.33054 

0.53064 

4 

7.650U“-U4 

2.6030*«00 

(}M 

0.98064 

0, 05954 

0.74894 

1.28946 

0.56061 

5 

1 .oaoc-os 

2.83'l/r*00 

NM 

0.98284 

0.69708 

0.7M44 

1.25667 

0.621H3 

6 

1.2750"-03 

3,044J"«Ull 

NM 

0.98476 

0,72993 

0.80885 

1.22794 

0.68871 

7 

t.SS00‘-O3 

3.26ao"*oo 

NM 

0.98662 

0.76173 

0.83444 

1.20016 

0.09532 

a 

1.78S0*-03 

3.4O65''«00 

NM 

0.98822 

0,78936 

0.85606 

1.17612 

0.72787 

9 

2. 0400“. 03 

5.0048"<00 

0.98976 

0.81595 

0.87620 

1,15312 

0.75985 

10 

2.2950"-03 

3.8743*700 

NM 

0.99132 

0,84307 

0.89613 

1.12484 

0.74315 

11 

2.5500*«g3 

4.091 l*700 

NM 

0.99286 

0.87018 

0.4IS4S 

1.10076 

0.82714 

12 

2.005U"»03 

4.2977*t00 

NM 

0.99427 

0.89520 

0.43276 

1.08867 

0.88916 

13 

3.0o00"«03 

4.4880*700 

NM 

0.99552 

0.91762 

0.44785 

I.D6047 

0.88836 

14 

3.  J150''-05 

4.0879*700 

NM 

0.99679 

0.94056 

0.40288 

1,04803 

0.91876 

15 

J.5700'-0i 

4.8224*700 

NM 

0.99762 

0.95568 

0.97257 

1.03866 

0.93408 

10 

3,U250*«U3 

4.9640*700 

.NM 

0.99846 

0.97132 

0.48242 

1.02248 

0.96035 

17 

4.0800"*01 

5.0044*700 

NM 

0.99905 

0.96227 

0.98920 

1.0HI6 

0.97539 

18 

4.3350".05 

5.1309*700 

NM 

0.99947 

0.99009 

0.99399 

1,00789 

0.98621 

14 

O.SOQO'-OS 

5.1758*700 

NM 

0,99969 

0.49426 

0.99653 

1.00456 

0.99200 

20 

4.8UjO"«03 

5.2149*700 

NM 

0,99992 

0.49844 

0.94906 

1,00124 

0.99782 

21 

5.1000'«03 

5.2198*700 

NM 

0,99994 

0.99896 

0.49437 

1, 00083 

0.94554 

0 22 

5.3550'-03 

5.3206*700 

NM 

I. 00000 

1 .00000 

1.00000 

1,00000 

1 .00000 

23 

5.0100“-03 

5.2247*700 

NM 

0.99997 

0.94940 

0.40964 

1 .1)004  1 

0.99427 

INPUT 

VAPIABIES  Y, 

,M  ASSUME 

PiPO  AMD 

VAN  OHIEST 

58010801  NALEIU 

PROFILE 

TABULATION 

20 

POINTS,  DELTA  AT  POINT  20 

1 

Y 

PT2/P 

P/PO 

TO/TOD 

N/MD 

U/UO 

T/TO 

HhU/»HOU*U/UD 

1 

O.0O00"A00 

1 ,oooo"yoo 

NM 

0.95712 

0.00000 

0.00000 

1.62866 

0.00000 

2 

2.55O0"-04 

1,9892"»00 

NM 

0.97521 

C, 55633 

0.64959 

1.36338 

0.47645 

i 

5. 1000"-04 

2.2551"t00 

NM 

0.97828 

0.61185 

0.70253 

1.31838 

0.53288 

U 

7. 6500*. 04 

2,5021*f 00 

NM 

0.9B087 

0.65777 

0.74430 

1.28040 

0.58130 

5 

1 .0200"-03 

2.7329"*0Q 

NM 

0.96312 

0.69728 

0.77877 

1.24739 

0.62432 

6 

1.27S0"-03 

2,9484**00 

NM 

0.98511 

0.73198 

0.80793 

1.21830 

0.66317 

7 

1 ,5300*-03 

3.I519"«00 

NM 

0.98668 

0.76295 

0.63309 

1,19234 

0.69871 

U 

1 .7e50"»03 

3.3S32**00 

NM 

0,98855 

0,79231 

0,85621 

1.16779 

0.73318 

9 

2.0400"-03 

5.5667"*0U 

NM 

0.99025 

0.82221 

0.87901 

1.14292 

0,76908 

10 

2.29SO"-03 

3.7485**00 

NM 

0.99164 

0,84677 

0.69719 

1.12262 

0.79919 

U 

2.5500"-03 

3.9568"*oa 

NM 

0.99316 

0.87400 

0.91676 

1.10028 

0.83322 

12 

2.80S0"-03 

4.0657"400 

NM 

0.99393 

0.88788 

0.92654 

1.08897 

0.85084 

li 

i,0000"-03 

4.3503“*00 

NH 

0.99587 

0.92312 

0.95064 

1.U6053 

0,09639 

14 

3.3150“-03 

4.52B5*t00 

NM 

0.99703 

0,94447 

0.96479 

1.04349 

0.92458 

IS 

3. 5700". 03 

4.6925*400 

NM 

0.99807 

0.96369 

0.97723 

1.02830 

0.05014 

16 

3-a2S0"-03 

4.6064*400 

NM 

0.99878 

0.97704 

0,98572 

1.01763 

0.06845 

17 

4,0800"-03 

4.9023*400 

NM 

0.99935 

0.98772 

0.99241 

1.00951 

0.08306 

16 

4.3350*-03 

4.9497*400 

NM 

0.99963 

0.49306 

0.99572 

1.00537 

0.00040 

19 

4.5900"-03 

4,9925*400 

NM 

0,99989 

0.99786 

0.99869 

1.00165 

0.00704 

0 20 

4. 8450". 05 

5.0117*400 

NM 

1. 00000 

1.00000 

1.00000 

1,00000 

1 .00000 

INPUT 

VARIASLCS  Y.: 

^ ASSUME 

P«PD  AND 

VAN  DRIEST 

; 


5802-A-l 


M : 1.75,  2.75,  3.75 

5802 

P THETA  y 10"^  ; 2 - 12 

TW  / TR  : 1.0 

ZPG  - AH 

Continuous  tunnel  with  symmetrical  flexible 
0.1  < PO  < 0.8  MN/m^.  TO  : 300  K.  Air.  8 

nozzle  W • H • 50.8  mm. 
< PE/m  X in‘®  < 40, 

STALHACH  C.J.,  1958.  Experimental  Investigation  of  the  surface  Impact  pressure  probe  rethod  of  measuring 
local  skin  friction  at  supersonic  speeds.  OPL  410. 

And  Renter  and  Stalmach  (1957) 

1 The  test  boundery  leyer  wes  formed  on  a test  block  constructed  as  an  extension  of  the  lower  half  of  the 

contoured  noizle.  This  was  attached  to  the  flexible  nozzle  plate,  and  moved  slightly  In  the  axial  direction 

4 as  the  Mach  number  was  varied.  The  boundary  layer  surveyed,  therefore,  had  passed  through  a predominately 

5 simple-wave  expansion.  Transition  was  forced  by  a qr1t-type  trip.  No  calibration  of  the  tunnel  Is  reported, 

but  the  author  examined  the  characteristics  of  a larger  geometrically  and  mechanically  similar  tunnel 
running  In  the  same  Reynolds  number  and  Mach  number  range,  and  concluded  that  the  flow  would  be  effectively 
two  dimensional  over  a central  strip  wider  than  60  % of  the  test  block  width,  and  so  wider  than  the  balance 
element. 

6 Wall  static  pressure  was  measured  at  tappings  0,406  mm  In  diameter  on  either  side  of  the  probe  tip.  The 
test  block  temperature  was  monitored  by  a thermocouple  which  Indicated  that  slight  heat  transfer  occured 
during  the  runs.  Preston  tube  readings  were  taken  with  tube  diameters  of  0.306,  0.508,  0.890  and  1.65  mn. 
Direct  wall  stress  measurements  were  made  using  FEB  of  the  type  used  for  CAT  5501  and  described  by  Weller 
and  Hartwig  (1952).  The  balance  element  was  25,4  mm  in  diameter,  and  the  annular  gap  was  0.127  mm. 

7 Pitot  profiles  were  measured  with  a CPP  for  which  dj  ■ 0.506,  1 » 10.2  nm,  with  a sguarn  cut  end  so  that 
B It  could  also  be  used  as  a Preston  tube.  The  profile  normal  coincided  with  the  axis  of  the  balance.  The 
9 author  found  agreement  between  measured  wall  static  pressure  and  free  stream  static  pressure  calculated 

from  Pitot  measurements,  and  assumed,  therefore,  constant  static  pressure  through  the  boundary  layer,  using 

10  the  Pitot-derived  value.  The  profiles  were  reduced  assuming  constant  total  temperature.  No  probe  corrections 

11  were  applied,  and  viscosity  was  calculated  from  a 0.768  power  law. 

12  The  editors  have  presented  16  of  the  profiles  obtained,  out  of  a total  of  42,  with  associated  OF  values  from 
the  FEB  Interpolated  on  the  basis  of  R THETA  values.  The  author's  assumption  of  Isoenergetic  flow  has  been 
replaced  by  the  Crocen  / Van  Driast  tamperature-vnloclty  correlation.  Tha  boundary  loytr  edge  state  Is  as 

13  sclactad  by  the  author.  The  Preston  tube  date  Is  not  presented  as  It  Is  not  available  In  raw  form.  The 

14  profiles  presented  form  three  groups,  each  covering  e range  of  Reynolds  number  at  Mach  numbers  of  about 
1,7,  2.7  and  3.7,  Tha  CF  value  Is  an  intarpolatad  valur  from  the  balance  measurements,  by  the  editors. 

§ DATA.  5002  0101-0306-  Pitot  profiles.  NX  • 1.  CF  values  from  en  FEB  measured  separately. 

16  Editors'  comeentt 

The  interest  of  this  entry  lias  In  the  coverage  of  the  post-transitional  turbulant  layer.  Many  of  the  profiles 
show  exceptionally  tatall  "wake  components",  though  as  R THETA  rises,  the  profiles  may  become  "normal" 

(a.g.  series  03.  0301-03  show  trai.  Itlonal  behaviour  In  the  log-lew  region,  while  0304/6  appear  to  ba  fully 
davelopad). 

The  experiment  wet  perfonaed  In  a vary  small  tunnel,  and  suffers  from  the  small  physical  scale.  In  nearly 
all  casas  maasurMwnts  do  not  extend  within  the  momantum-deficlt  peak,  ao  that  Integral  values  should  be 
treated  with  caution. 

Tha  Mach  number  and  Reynolds  number  range  closely  mstches  the  flat  plate  tests  of  Colas  - CAT  5301. 


5802-A-2/D-I 


Other  coMperlsons  ere  with  Shutts  et 
end  Moore  - CAT  5805  whose  flit  wall 


a1 . - CAT  5501  who  used  the  same  type  of  balance  1n  a flat  plate, 
tests  provide  a repeat  experiment  In  the  same  facility. 


CAT  5802  3TALHACH  BOUK'DARY  CONOtTIOWS  AND  EVALUATtU  DATA.  31  UNITS. 


RUN 

Mp  * 

TW/TR* 

RED2W 

cr  « 

H12 

II12K 

PW 

I’D 

X 

POO* 

PW/PD" 

RED20 

CD 

H12 

M12K 

Tw 

ID 

RZ 

TOD* 

3N  * 

02 

PI2* 

H42 

D2K 

UD 

T» 

58020101 

l.TlbO 

l.OOOO 

2.5818**01 

2.Saoo"-01 

2,7507 

1.4975 

l.9b81"*04 

1.9681**04 

NM 

1.0i05"*05 

1.0000 

1.6800**01 

Ilf 

1.8060 

1.7972 

2,8576**02 

1, 8511**02 

INFINITE 

2.97«2“*02 

0,0000 

2.6210*-00 

0.0000“*UO 

0,8708 

i,ioia*-o4 

4,7466**02 

2.8576**02 

S8020102 

1.7440 

1.0000 

5.9708**01 

2.1100’-0S 

2.7044 

1.4496 

l,421l**04 

l,42il**04 

NM 

1.8060**05 

1,0000 

8,5308**01 

NM 

1.8026 

1.7941 

2.8626**02 

l.«527**02 

INFINITE 

2.979B“*02 

8.0000 

S.080t*«04 

O.OOOO**D0 

0,0709 

4.;186"-04 

«,7595"*02 

2.8626**02 

58020105 

1.7190 

1.0000 

8.8590**01 

1.9900"-01 

2.6715 

1.414] 

5.5l8l**04 

5.51B1**04 

NM 

2,8893**05 

1 .0000 

1.2610**04 

NH 

1.8111 

1.8068 

2.9110**02 

l,8879*+02 

INFINITE 

j.0296"*02 

0.0000 

3.2869*-00 

0.0000**00 

0.071 1 

l,87a6“-04 

4,r907"*02 

2.9UH**02 

saoFn*  , 

2.T150 

1.0000 

9.59O0“*OZ 

2.5550*  01 

4,5594 

1,4984 

4.24U"*01 

4,2411**03 

*" 

t.0420**05 

1.0000 

1.9966**0l 

NM 

1.8215 

1.8011 

2.7752**02 

1.1857**02 

INFINITE 

2.9597"*02 

O.OOOO 

2.2481*-04 

o.oooo**oo 

I). 1137 

1.1736*-04 

S.9712**02 

2,7752**02 

58020202 

2.7290 

l.OOOO 

1.5016**01 

2.2150"-03 

4.5174 

1.4621 

5,1071**01 

5. 1471**01 

NM 

1.1017"*05 

1.0000 

1,1218**01 

NM 

1.8114 

1.7941 

2.7611**02 

1.1836**02 

INFINITE 

2.9060"i02 

0.0000 

2.7888“-00  • 

0.0000**00 

0.11 2D 

1.9996*-04 

5.9526**02 

2.7611**02 

58020201 

2.7110 

l.OOOO 

1.8127**01 

2.liS0’-gi 

4.4729 

1.4189 

6.2226**01 

6.2226**01 

NM 

1.519S**05 

1,0000 

3.8077**03 

NM 

1 .822b 

1.8042 

2.7760“*02 

1,1881**02 

INFINITE 

2.9601**02 

0.0000 

2.9151*-04 

0.0000*400 

0.1115 

4.1551*-04 

5,96BU*+02 

2,7760**02 

58020204 

2.7280 

1.0000 

2.9665**01 

l.8406*-01 

4.4519 

1-.4215 

9,0308**01 

9,0108"*0l 

NM 

2,1951**05 

1,0000 

6,1502**01 

IJH 

1.8179 

1.8012 

2.7B21"*02 

1.1922**02 

INFINITE 

2.9666'<*02 

0.0000 

1.2a85"-04 

o.oooo**oe 

0.1111 

4,6906*-04 

5.97il"*02 

2,78,T1**02 

58020205 

2,7200 

1.0000 

1.1194**01 

I.8150*-0l 

4.4825 

1.4462 

l.0694*»04 

1,0694**00 

NM 

2,5815**05 

1.0000 

6,4812**01 

NM 

1.8116 

1,7944 

2.«180»*02 

1.2182**02 

infinite 

1.0261**02 

0.0000 

1.0218*-04 

0.0000**00 

0.1127 

4.1275»-04 

6,0280**02 

2,B380"*02 

58020208 

2.7550 

1,0000 

4.4169**01 

1.6400*o01 

4.8562 

1.4477 

l,4399*»04 

l.UJ99“toa 

NM 

1.6478**05 

l.OOOO 

9,2S77**01 

NM 

1.H12S 

1,7918 

2.7S77*+02 

1.1812**02 

INFINITE 

2.9702*+02 

0.0000 

1.011S*-04 

0.0000**00 

0.1117 

4.3778*-04 

6.00J5"*02 

2.7B77**02 

5802020T 

2.7190 

1.0000 

5.6511**01 

1.5150*-01 

4.5506 

1.4642 

2,122l**04 

2.1221**04 

NM 

5.2059**05 

1.0000 

1,2154"*04 

NM 

1.8092 

1.7906 

2,8446**02 

1.2114"*02 

INFINITE 

1.0119**02 

0,0000 

2.821t*-04 

0.0000**00 

0.1129 

4,Oe45“*04 

6.0492**02 

2,8446**02 

58020101 

1.6840 

1.0000 

7.0191**02 

2.0000*-01 

6.8681 

1.4197 

1 .7188**03 

1.7188**01 

NM 

1,6976**05 

l.OOOO 

2,1 151"*01 

NM 

1.8409 

1.8139 

2.7533"+02 

8.0223**01 

INFINITE 

2.9798**02 

0.0000 

2.4612*<04 

o.oaoo**oo 

0,1199 

4.l482"-0« 

6.6157**02 

2,7511**02 

58020102 

1.6720 

1,0000 

7.1129**02 

l.9900*-»l 

6.7971 

1.4018 

1 ,7387**0> 

1,7187". 01 

NM 

1.6088**05 

1.0000 

2.1185"*01 

NM 

1.8452 

1.6217 

2. 761M"*02 

8.0811**01 

INFINITE 

2.9881**02 

0,0000 

2.4977"-04 

0.0000**00 

0.1400 

4,16l4“-04 

6.6192**02 

2.7614**02 

58020101 

1.6610 

1.0000 

1.7028**03 

l.4BS8"-01 

6.7481 

1.1948 

4,1819**01 

4.18|9"*03 

NM 

0.2012**05 

l.OOOO 

5.0735**01 

NM 

1 ,8494 

1.8295 

2.8002**02 

e.2252"*01 

infinite 

1,0298**02 

0.0000 

2,4iae*-04 

0.0000'*00 

0.1401 

1.9909"-04 

6,6607**02 

2.8002"*02 

58020100 

1.6670 

1.0000 

2.7119**0l 

1,1060*-03 

7.0169 

1.4658 

5.4238**01 

5.421S"*01 

NM 

5.2116**05 

1.0000 

*.1149**01 

NM 

1.8010 

1,7698 

2.7385**02 

a.on5"*oi 

INFINITE 

2.9611**02 

0.0000 

1.02l0*>04 

0.0000**00 

0.1365 

S.bl75"-04 

6.5S90“*02 

2,71b5"*02 

58020105 

1.6810 

1.0000 

1.0799**01 

l,2400*-01 

6.8819 

1.4016 

7.765S**01 

7.7655**01 

NM 

7.6177**05 

1.0000 

l.0444’*04 

NM 

1.8270 

1.8075 

2.7945**02 

8. 151b"*0l 

INFINITE 

1.0202**02 

0.0000 

2,7588*-04 

0.0000**00 

0.1180 

btSIBO'^Oa 

6.6614**02 

2.7945"*02 

5802010b 

1.6810 

1,0000 

l.O'/27**01 

l.2200*-01 

6.9605 

1.4281 

7,6716“*0J 

7.6716"*01 

NM 

7.5472**05 

1.0000 

1.0484**04 

NM 

1.8149 

1.7908 

2.7919**02 

8,1442"t01 

INFINITE 

1.0210**02 

0.0000 

2,7988*-04 

O.QOOO"*»0 

0.1179 

S.0045"*04 

6.6604**02 

2.7919"*02 

5.S02-C’-I 


SSOiOSOl  STAL«ACh  PDnFTLE  TABULATIP'J  J5  POINTS,  OC1.TA  AT  POINT  2} 


I 

Y 

PT.’/P 

P/PO 

TO/TOO 

M/.MO 

u/uo 

T/TD 

PhO/PMOU*U/UO 

1 

O.OOOO’tOO 

1 .nooo’too 

NM 

0.93767 

O.UOOOO 

o.ouooo 

8.34040 

O.OOOOO 

2 

d .5Uv)0"-0« 

J.O'ibd'TOO 

0.96602 

O.Sidbl 

0.67440 

1.73080 

0. 38964 

i 

j.o<i8o“-oa 

S.b371"*no 

NM 

0.97066 

O.'ibtb'j 

0.727SI 

1 .63100 

0.44605 

3.'3S60"-0U 

3,8  78't"  too 

NM 

0,97292 

O.'iPlSI 

0.74669 

1 .S9304 

0. 46671 

»» 

U.Ub'IO'-O'i 

a.l  l?3“tou 

NM 

0,97405 

0.bl207 

0.76399 

1 .55805 

0,49035 

b 

S.  J540"-0'l 

a.S'JPo’too 

ru' 

0.9766b 

0.bP7P0 

0.7'>290 

1 .44  ;7i 

0.S2941 

7 

b.sOaO'-OP 

a.5l78"tU0 

3.97ttS4 

o.bb'Jna 

0.60977 

1,40147 

O.bSaOO 

H 

/.amo'-ou 

S.OiOO" too 

0.97960 

0.08775 

O.dP.UO 

1,43831 

0,57466 

9 

1 .0<UII"-OJ 

B.b302"t0n 

NM 

0.9830S 

0.73053 

0.65332 

1,36441 

0.62541 

10 

l,SP’3a"-03 

b.lddO'tOU 

NM 

0.96SS0 

O.7bMP0 

0.67b04 

1,51178 

0.66786 

u 

1 .‘jilPil'-OJ 

b.b827"t')0 

N*- 

0.98807 

O.BOaiP 

0,69923 

1 .85655 

0.71563 

12 

i.saja'-oT 

7.dHb'5'tOO 

NM 

0. 99044 

0.83803 

0,920  IN 

1.80556 

0,76324 

13 

d.057a"-01 

7.878a*t')0 

N»* 

0.99288 

0.87ba8 

0.94114 

1.15315 

O.BlbU 

U 

2.311P'-0T 

8.398J"tno 

NM 

0,99473 

O.POb7b 

0.9Sb7d 

1.1133b 

0,85936 

IS 

d.5P5a"-03 

8.78Sl”ti)0 

IJM 

0.99602 

0.98870 

0.96759 

1 .08544 

0.69138 

u 

d.Bl'»a'-03 

P.0bBl"t0n 

0,99693 

0.994'42 

0.97508 

1,06597 

0.91475 

17 

a.oisa'-oT 

P.ad35"tO0 

0.9980? 

0.90380 

0.96404 

1.04844 

0.94598 

u 

3.327i|*-03 

').B3dJ“tOO 

UM 

0.9933S 

0.90965 

0.98669 

1.03545 

0.95291 

19 

i.B35a"-03 

‘),«'57l"tOO 

NW 

0.99941 

0.98903 

0.99S27 

1 .01865 

0b98283 

20 

A.3«3A“-03 

P,9<)U7"t«0 

NM 

0.99969 

0.99415 

0.99749 

1.00673 

0.99082 

21 

*l.85T!r-Ul 

1 ,007i"t01 

fjM 

0.99990 

0.99B17 

0.99922 

1 .0081  0 

0.9971  3 

22 

5.3S9a"-03 

I.n093"t01 

Nw 

0.99996 

0.99987 

0,99969 

1 .00084 

0.99885 

D 23 

S.867a"-03 

i.iin7”toi 

NM 

1.00000 

1.00000 

1 .oouoo 

1 .00000 

1.00000 

INPUT 

VAp:a3LEB 

Y.P  ASSUME 

P«PD 

56080803  STALMACh 

PPOFIUE 

TAdULATMII 

84 

POINTS,  DELTA  AT  POINT  84 

I 

Y 

PT8/P 

P/PO 

TO/TOO 

H/MO 

U/UO 

T/ID 

RHn/p,ioo*u/uD 

1 

U,OOOU"tOO 

l.oooo’too 

NM 

0.95774 

0.00000 

0.00000 

2.33054 

0,00000 

8 

8.5400"-04 

2.7104"t0(l 

UH 

0.9o30| 

0.47565 

0.03710 

1.79405 

0.35512 

3 

i ,0480"*04 

3.9653"t0(l 

UtA 

4.96615 

0.51410 

0.67553 

1 .7?b68 

0,39124 

4 

l.SSO0"-U4 

3.8680“tOU 

NM 

0.96785 

0.53497 

0.1)9547 

1,09007 

U. 41 151 

5 

4 ,0640">U4 

5.38  14*4  00 

4.96830 

0.54046 

0.74062 

1 ,08048 

0.41692 

0 

S.3»40"-04 

3.6338*400 

NM 

0.97070 

0.57018 

0.72764 

1,08890 

0,44070 

7 

O.6040''«04 

3. 8989*400 

NM 

0.97864 

0.S94?9 

0.748/3 

1.58728 

0.47170 

U 

7.a740".4'l 

4,3371*400 

NM 

0.97568 

0.63800 

0,78005 

1.52332 

0.51800 

9 

l.J414"-«3 

4.7898*400 

0.97845 

0.66868 

0.80862 

1.46262 

0.55880 

14 

1,2954".03 

5.1381*+oo 

NM 

0.98044 

0.09498 

0.82814 

1 .41941 

0.58324 

11 

1 ,54<)4"-03 

5.6507*400 

NM 

0.98184 

0.73300 

0,85485 

1.35985 

0.62863 

18 

1,8034».05 

6.1063*+00 

NP 

0.98550 

U. 76492 

0.87580 

1.31118 

0.66801 

13 

8.Q574«-03 

6.5930*400 

m 

0.0*775 

0,79751 

0.89625 

1 .26295 

0.70965 

14 

8,3U4«-o3 

0.9678*400 

NM 

0.98037 

0.88168 

0,91063 

1.22823 

0.74142 

15 

8,5654"-03 

7.5198*400 

NM 

0.99160 

0.85610 

0.93009 

1.18034 

0,78799 

lb 

8.8194"-g3 

8,0145*4(10 

Ut* 

0.99345 

0.88576 

0.94590 

1.14055 

0,82939 

17 

3.07j’l*-O3 

8.3537*400 

UP 

0.99465 

0.90553 

0.95609 

1,11479 

0.85764 

10 

3.387U-.03 

e.7404'400 

11*- 

0.99597 

0.92787 

0.96713 

1.08642 

0,89020 

19 

3. 5814*. 03 

9.0416*400 

UH 

0.99695 

0,94434 

0,97500 

1.06599 

0.91  465 

80 

4.0894*-03 

0.5869*400 

f4M 

0.99859 

0.97400 

0,98008 

1.03024 

0,95960 

81 

4.5974"-05 

9,9041*400 

NM 

0.99<m 

0.99085 

0.99005 

1.01053 

0,98567 

82 

5.1054*-05 

1,0009*401 

UM 

0,99980 

0.99634 

0.9984,3 

1,00420 

0,99425 

83 

5.bl34"-01 

1.0037*401 

I4P 

0.99988 

0.99780 

0.99900 

1.00252 

0.99055 

0 84 

6. 1814". 05 

1,0070*401 

1 .00000 

1.00000 

1.00040 

1.00000 

1.00000 

INPUT 

VA91A8LLS 

Y,M  A33UME 

p.PD  ANO  VAH  OHIESr 

58080807  STALMACh 

PHOFILE 

TABULATION 

21 

POINTS,  DELTA  AT  POINT  21 

I 

V 

PT2/P 

p/pn 

To/roo 

‘l/MD 

U/UD 

T/ID 

HHO/i»nni)*u/uo 

1 

0, 0000*400 

1,0000*400 

UP 

0.95759 

0.00000 

0.00000 

8.34038 

n.OOOUO 

2 

2.5400"-04 

2.7073*400 

ll>^ 

0.96283 

0.47391 

0,63594 

1 ,80068 

0.15317 

3 

3,04S<I’-U4 

i,ni4i"400 

w* 

0.96558 

0.50740 

0.66967 

1,74148 

U. 38 454 

4 

3,55b0"-04 

3.2101*400 

NM 

0.96723 

0.52761 

0,68912 

1.70595 

0.40195 

5 

4.0640“-04 

5,4024*400 

UM 

0.96378 

0.54057 

0,70690 

1.67258 

0.42864 

6 

5,334U"-04 

3.7480*400 

UH 

0,97140 

0. 57900 

0,73604 

1 ,61605 

0.45546 

7 

6.6040*>U4 

4,00?9“400 

[JM 

0.97322 

0.60I7U 

0,75558 

1 ,57688 

0.47916 

8 

/,B740*-04 

4,2196*400 

UM 

0.97470 

0.62031 

0,77106 

1.54511 

0. 49903 

9 

9,  1440“-04 

4,4384*400 

UM 

0.97612 

0.63BS1 

0,78575 

1.51436 

0.51886 

10 

1.1684"»03 

4.9165*490 

NM 

0.97905 

0.67653 

0,81503 

1.45135 

0.56156 

U 

1 .4284"~u5 

5.  1765*401) 

UM 

0.98165 

0.71126 

0.84018 

1.39517 

0.60218 

18 

1 .6764"-05 

5.8574*400 

UH 

0.98415 

0.74550 

0.86357 

1,34181 

1.64358 

13 

1 .9304"-05 

6,3434*400 

UM 

0.98647 

0.77869 

0.88495 

1.29155 

0.68519 

14 

2. 1844". 03 

6.8486*400 

11“ 

0.98871 

0.01172 

0.90505 

1.24318 

0.72801 

15 

8.4i84".03 

7.3394*400 

UM 

0.99074 

0.U4254 

4.92280 

1.19957 

0.76927 

16 

8.692'4"-03 

7.8304*400 

UH 

0.99265 

0.87864 

0.93923 

1,15844 

0.81077 

17 

8.9464"-0! 

8. 3269*400 

•V* 

0.99440 

0.90134 

0.95412 

1.12051 

0.85149 

18 

3.454U*-o3 

9.3272*400 

[IM 

0.99766 

0.95719 

0.08105 

1.05047 

0.95391 

19 

3.4624*-03 

9.8010*400 

r|M 

0.99906 

0.98253 

0,99843 

1.02027 

0.97272 

20 

4. 4704". 03 

1,0087*401 

UM 

0.99987 

0.99751 

0.99893 

1.00287 

0,99600 

D 21 

4.9r84"-03 

1.0135*401 

l|M 

1.00000 

1.00000 

1.00000 

1 .OOUflO 

1. OOUOO 

INPUT  VAPIAJLLS  Y,U/UD  (ISPEMEROETIC)  A38UPE  P»Pn  AND  V,\N  BHIEST 


1 


SK()2-C0 

53020301  SIALHACH 

PMnriLL 

TAdULAIinN  13 

POif  fS,  jELTA  at  PhlM  10 

I 

y 

P/PO 

TJ/T9I) 

M/‘iO 

j/'in 

T/TH 

RhO/RmOD*J/UD 

1 

o.ooon"too 

l,0000"*00 

(jM 

0.92400 

O.OOoOO 

o.ooouo 

3.4520e 

y.  00000 

2.‘jiino'-oo 

J.7b06*'f00 

0.9S744 

0, 41160 

U.663J1 

2.36200 

O.20i»A3 

2.9713"-0<l 

a.UjTq^^oo 

0.960P2 

rt,4S793 

0.69030 

2,27290 

0.30374 

'4 

3.979(r-.0'l 

a . /1 4 3 j " f 0 f» 

NM 

0.96200 

0 ,4  7‘JOi 

0./OM3 

2.21596 

0.il<?1  1 

5 

3.9373"-09 

4,80n^l“*f>O 

NM 

7.964P3 

0.44/, 74 

0.7P7S0 

2.r4Ufla 

O.33')10 

I 

0 

K.UOGB'-OA 

•|M 

0,96018 

0.S16P4 

0 . Ta'joo 

2,00222 

0,3‘i779 

7 

S.7(>5e""09 

NM 

0.96666 

0.S4170 

0.76d;>6 

1.99661 

0,30473 

U 

7,0  5'j8"-0  0 

*00 

•|M 

0.9706B 

0.'>62<?8 

0,7837^ 

1,93012 

0,4043T 

4 

8,3056"-0o 

6,4046” «nn 

NM 

0.972«a 

O.SftlOa 

0,79817 

l,dfllA9 

0,42424 

10 

1 .08af-03 

7, l I20"*ua 

liP 

0.97SU7 

0.8^291 

1,78514 

O,46OR0 

u 

l,358b"-Ol 

T.8a77"*no 

tjM 

U.97ti?9 

0.b49?9 

0.84S2S 

1,89458 

0.49B7B 

u 

1 .973b"-05 

6,9<jq7**»00 

l|M 

0.98'512 

0.71806 

U.8967‘j 

1.4762H 

0,60744 

2.6086""03 

1 . iaa4"«oi 

NM 

0.98981 

09(11)609 

0.950SS 

l,3?607 

0,70174 

tM 

3.2«36"-03 

1 ,3904i"4ni 

NM 

0.99187 

0.87676 

U.9S885 

1,19602 

0,00170 

3.flT86"-l)3 

1 .SS47"*0l 

N*^ 

0.99664 

U. 9^888 

U. 97761 

1,10768 

O.0A2S6 

10 

A.'j13(."'03 

1 ,6tt'>7“*ni 

r|M 

0.99862 

0.06960 

0,090ftS 

1 .04431 

0,94000 

17 

S.  1980"-05 

NM 

0.999SS 

0.9H996 

0-99704 

1, 01457 

0.90292 

0 Id 

5.783i"-03 

1 ,79«1''>0I 

N« 

1.00000 

1.00000 

1 .UOOftO 

1 . 0 0 0 0 ft 

1 ,00000 

, 

INPUT  VATIAULtS  T,U/UO  tI30tUi;RGETICl 

5802030P  3T*L“ACh  PMOflLF 

ASaUML  P»PD  AND  VAN 

tahulation 

DRIEST 

POINTS,  DELIA  AT  POINT  23 

I 

y 

PT2/P 

P/PO 

70/701 

M/.'ID 

U/.'D 

T/TD 

rho/9mod*u/ud 

1 

o.oojo"«oo 

1 .OOOO’tOO 

•|M 

0.92419 

0,00000 

O.OOOOO 

3.40V6P 

0.00000 

i 

2.5'I00”-U<I 

2.0977“*0n 

NM 

0.9Sg7T 

0.56976 

0.59216 

D.569T1 

0,23089 

3 

3.0930‘‘>09 

j.4096'«00 

Mf* 

0,95490 

0.40879 

0.63735 

2,93081 

0.26220 

N 

i,SS60"-UU 

3.5O21"«O0 

N'« 

0.95653 

0.42104 

0.65080 

2.38910 

0.27290 

5 

a.OOAO'-OO 

1.74»4"*00 

NM 

0.95752 

0,93250 

0.66305 

2.35030 

0.28211 

6 

s.33ao”-oo 

'1.1213"Ano 

NM 

0.96011 

0.9S708 

0.68035 

2.26793 

0.30351 

7 

b.604U‘‘>U9 

4.4076"tOO 

NM 

0.96197 

0.97509 

0.70598 

2.20867 

0.31969 

3 

7.07'l0'-04 

4.7070"*UU 

N« 

0.96332 

0.99313 

0.72306 

2,19988 

0.33632 

9 

1,0419''«U3 

S.11'I9**00 

NM 

0.96727 

0,52777 

0.7S385 

2,09027 

0.36909 

to 

1,29'39’-C5 

5,f«90«*00 

NM 

0.97022 

0.55852 

0.77923 

1.99652 

0,90032 

It 

1 .S494*«03 

6.4774"a00 

NM 

0.97297 

0.58827 

0.00213 

1.85925 

0.93193 

12 

1 .8034'-03 

7.?b<l2VOO 

NM 

0.97624 

0.62539 

0.02050 

1,75539 

0.97203 

13 

2.0S7«*-03 

7.02«h'»00 

NM 

0.97843 

0.65196 

0.09583 

1,68579 

0,50175  1 

1 

H 

2.3U4"-05 

8,<i812'A0g 

NM 

0.98137 

0.66831 

0.06050 

1.59209 

0.59551 

IS 

2.S0‘14“-03 

9.3417“tOU 

N“ 

0.98349 

0.7156.1 

0.08909 

1,52629 

0.57926  1 

1 

Ife 

2.ai94“-03 

1.0019'tOI 

f|M 

0.98539 

0.79293 

0.09896 

1.96450 

0.61399 

F 

17 

1.0734*-03 

1.07«0“*01 

NM 

0.98741 

0,77179 

0,91320 

1,90018 

0,65220 

1 

10 

3.3274"-03 

l.lOlO'tOI 

NM 

0.98985 

0,80920 

0.93069 

1.32288 

0.70360 

19 

i,aj'j4".03 

1.3591N01 

NM 

0.99350 

0.87099 

0.95610 

1.20657 

0. 79298 

fo 

4.j434"-03 

l.SiToVOl 

NM 

0,99657 

0.92786 

0.97712 

1.10900 

0.88108 

21 

4.0S10"-03 

i.oabS'AOl 

NM 

g. 99878 

0.97319 

0,99189 

1.03892 

0.95979 

22 

5. JS94"-05 

1.7o'13’T01 

NM 

0.99982 

0,99596 

0,99881 

1.00573 

0,99312 

0 23 

S.3(i7a*-03 

1.7732“+01 

tP* 

1. 00000 

1.00000 

1 .00000 

1. 00000 

1 .00000 

INPUT 

VATHOLCS 

Y(U/UO  (ISUlNEPttEnC) 

ASSUME  P»PD  AND  VAN 

DRIEST 

50020300  OTALPACH 

“RDf  lU 

tabulation 

18  POINTS,  DELTA  AT  POINT  18 

I 

V 

PT2/P 

P/PO 

TO/TOO 

M/MO 

U/UO 

T/TD 

rmo/hhod*u/ud 

1 

O.OOOO'TOO 

1 .0000“t00 

NM 

0.92403 

0.00000 

0.00000 

3.92812 

0.00000 

2 

2.5400'-04 

3.l092"t00 

NM 

0.95241 

0,38995 

0.61 122 

2.52101 

0.29245 

5 

2.97H“-04 

5,3S69*t00 

NM 

0.95441 

0.90392 

0.63237 

2,95712 

0.25736 

4 

5.or90*-04 

3.«414'TU0 

NM 

0.95658 

0,92355 

0.65951 

2,38796 

0,27409 

5 

l,987a"-04 

3,9771“*n0 

NM 

0.95697 

0.99609 

0.67814 

2.31196 

0,29338 

t> 

4. 4958“. 04 

4.2233'tOO 

NM 

0.96062 

9.96180 

0.69402 

2.25859 

0.30728 

7 

5,0O38’-O4 

U.2447"»00 

NM 

0.96076 

9.96319 

0.69539 

2.25912 

0.30898 

' 

a 

*,27i$"-04 

A.bSOO'yOO 

NM 

0.96334 

9.98313 

0.71939 

2.17168 

0,33129 

7.S438*-0« 

U.860l)''t00 

NM 

0.96456 

0.50014 

0.71090 

2.13279 

0.39297 

10 

O.01J8”-O4 

S,l517*+00 

NM 

0,96622 

0.51672 

0.79510 

2.07978 

0.35830 

11 

l.ll54"-03 

S.7(»9l*»00 

NM 

0.96946 

0.55012 

0.77331 

1.97606 

0.39139 

12 

l.i094"-03 

6,51S4"+00 

NM 

0.97297 

0,58790 

0.80263 

1.86389 

0.93062 

IS 

I.(.434“»03 

7.1483*700 

NM 

0.97565 

0. 01810 

U.S2928 

1.77838 

0.96350 

14 

2.2790"-01 

9.or62%og 

NM 

0.98246 

0.70209 

0.87701 

1 .56055 

0.56199 

IS 

2.9134*-0i 

1.1222*901 

NM 

o.msi 

0.78990 

0.91988 

1.37350 

0.66973 

16 

3.5484'-03 

i.3S4g*90i 

I4M 

0.99314 

0.86550 

0.95996 

1.21613 

0.78983 

17 

4.0104'«01 

1.7409"*0l 

NM 

0.99934 

0.98590 

0.99567 

1.02097 

0.97523 

D la 

O.OOSO'-OS 

I.791S*t0l 

NM 

t. 00000 

1.00000 

1.00000 

1.00000 

1. 00000 

1 

INPUT 

VAR1A9I.es  Y 

.U/UO  CtSOENERSElIO 

ASSUME  P.PD  ANO  VAN 

DRIEST 

1 

1 

1 

1 

5803-7,1 


i 

— 

M : 1.7,  3.6  and  4.8 
R THETA  X 10'  ^ : 2b  - 33 
TW  7 TR  : 1 

5803 

7PG  • AW 

Continuous  tunnel  with  asymmetric  flcxlblt  nozzle.  W « H 0.15  n. 

0.2  < PO  < 0.64  HN/m^.  TO  ; 300  K.  Air,  dewpoint  245  K.  t'O  «•  RE/m  X 10"®  < 30. 

KISTLER  A.L.,  1958.  Fluctuation  measurements  in  supersonic  turbulent  boundary  layers.  BRL  Rop  1052. 

And  Kistler  A.L.  Private  communication.  Also  Kistler  (1959),  Kistler  and  Chen  (1963).  1 

1 Th«  measurements  were  m»de  at  a single  station  on  t.ha  flat  wall  opiuislte  the  flexible  noyzlc  platvi  Tho 
test  surface  was  allowed  to  settle  to  an  oquillbHun  temperature  which  was  within  a few  riegriees  of  the 
adiabatic  recovery  temperature.  The  surface  was  polished  to  a mirror  finish.  Tho  free  stream  Mach  number 

2 was  constant  within  t 0.02  after  the  termination  of  the  noixlo  expansion,  ah  Toast  0.5  m upststam  of  the 

3 test  station.  Boundary  layer  profile  and  hot-wire  surveys  made  tc  check  transition  showed  that  this  took 

5 place  near  the  tunnel  throat.  Three  dimensional  effects  were  small  In  the  central  region  of  the  tunnel. 

Mean  velocity  profiles  taken  at  25.4  niii  Intervals  1n  the  7-d1roct1on  were  Identical  within  *''oi!r1monta1 

accuracy,  and  oil  and  lampblack  on  the  floor  did  \mt  H-iscloso  any  secondary  flow. 

6 Static  pressure  holes  (d  • 1.02  mm)  were  distributed  at  26.4  mm  Intervals  along  tho  centre-line  of  the 

floor.  The  wall  temperature  was  monitored  hy  a thermocouple  at  the  measuring  station,  but  burled  some 

7 distance  from  the  surface.  The  total  temperature  profile  was  obtained  with  an  FWP  consisting  of  a 0.5  nvn  Pt 
wiro  used  as  a resistance  thermometer.  TO  was  found  from  the  recovery  temperature  using  the  data  of  Laufer 
and  McClellan  (1956).  The  FPP  used  (hj  ■ 0.127,  b • 1.27  iw)  was  foimed  by  flattening  a hyivodormlc  needle. 

The  hot-wire  probe  was  operated  In  the  constant  current  mode.  The  equipment  used  was  basically  that 
described  by  Kovasznay  (1953)  with  modifications  ho  Increase  the  frequnney  response  and  Improve  matching 
with  tho  1.27  pm  Pt-Hh  wires  employed.  The  length  / diameter  ratio  was  about  200.  Tho  coinpensatud  frnquency 
response  of  the  wires  was  flat  to  approximately  90  KHr. 

9 The  author  has  Interpolated  the  TO  data  to  the  y-statlons  of  the  Pitot  measureinents.  The  hot-wires  were 
oiierated  In  ten  states,  of  which  seven  are  In  principle  redundant,  so  as  to  allow  separation  of  the 

fluctuation  modes  by  fitting  the  data  to  a response  characteristic  based  on  the  hypothesis  of  small 

pressure  fluctuation  levels.  The  question  Is  discussed  In  KUtler  and  Chen  (1963).  The  friction  velocity 

used  for  seallno  the  fluctuation  results  was  obtained  from  a correlation  of  published  data  and  checked 

by  comparing  the  resulting  transformed  velocity  profile  with  the  profiles  obtained  by  Colei:  (1963).  Tho 

12  static  pressure  was  assumed  constant  through  the  boundary  layer.  The  editors  present  tho  date  Incorporating 
all  the  author's  assumptions  and  data- reduction  procedures. 

13  Three  moan* flow  profiles  are  presented,  each  for  a different  Mach  number  hut  at  approximately  the  same 

14  value  of  R THETA.  The  associated  fluctuation  data  Is  given  In  section  D,  The  CF  value  Is  the  author's 
estimate,  dutemlned  accoroing  to  Coles  (1953). 

§ DATA  6803  0101-0301.  Pitot,  TO  and  fluctuation  profiles  taken  separately.  NX  • 1. 

15  Editors'  comments 

These  art  the  first  tvtiliblf  systematic  hut-wire  mtasurtments  at  supersonic  speeds.  Even  now  there  ere  few 
comperlioni,  end  the  Interpretation  of  the  meaiureeienti  remelni  controversial.  Substantial  contributions. 

In  each  case  at  a single  Mach  number,  have  been  mede  by  Horstman  ( Owen  - CAT  7206  end  LaderiMn  1 Demetrledei 
- CAT  7403.  Supporting  tabuler  data  are  elso  given  In  eisoclatlon  with  Sturek  t Danbarg  - CAT  7101  and 
Ualtrup  6 Schatz  - CAT  7104. 
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TN  mfthor's  "diU.*"  v«1u»  -ir.  obtulntd  by  extrapolation  of  the  swii-logarlthnHc  part  of  the  profile  to 
meet  thti  free-ntruuiti  velocltyi  and  consequently  corresponds  to  a value  of  Y which  Is  large  when  compared 
to  that  obtained  as  a rexult  of  the  definitions  used  by  most  authors.  Arguments  based  on  the  y/A  positions 
of  turbulence  features  should  take  account  of  this. 

The  iwaauronientti  do  mot  extend  very  close  to  the  wall.  Including  only  the  outer  part  of  the  log-law  region. 
There  are  no  values  Measured  inside  the  auamntun  deficit  peak.  The  profiles  display  an  unusually  large  wake 
conponent. 


CAT  360S  KirrUK  aOUHDARr  COMDIIIONS  ANO  EVALUATEO  PATA.  SI  UNITS. 


RUN 

HP  * 

TH/TR 

RCP<!W 

Cf  • 

HU 

H12K 

PW 

PD 

X 

PODS 

PW/PO* 

RLD20 

CO 

H32 

H32K 

TM* 

TO 

RZ 

TOO* 

SM  * 

02 

PTJ 

H42 

02K 

UP 

TR 

SSOSOIOI 

t.T^09 

1.00S7 

2.ua«r*0« 

i.saoo’-os 

2.S44I 

1.4907 

3.9310"*04 

3.9J10"*04 

NH 

ue’es'aos 

t.OOOO 

3,S07.»**0d 

NM 

1.03b7 

i.S314 

2,9100**02 

1.8911**92 

IMFINME 

3.ouo"toa 

0.000 

1.30a4”-03 

N“ 

-O.OObO 

1.5247"-03 

4.7424**02 

2.8936**02 

saoiozoi 

3.S600 

k.«30E 

1.16«7"404 

9.4Z00*-94 

7.1477 

1.4270 

4,8179**03 

4.0170*403 

NM 

3.»9e7**05 

1 .4000 

S.43l7**0/( 

NH 

l.aiTb 

l.791b 

2;bS00**02 

B.543B**01 

rNrjNSTE 

3.020a*t«2 

0.0000 

t.620S"-03 

NM 

0.0033 

2,S974*-03 

b,E97b**U2 

2.7948*402 

SS03(l3l)t 

A.aToo 

1.04S1 

S.74b0"*03 

7.SbOO*-04 

11.3413 

1.472S 

1.7929"*o3 

1.7929**03 

HM 

a.sees’AOS 

1.0900 

2.5644**04 

NM 

1.S1A4 

l,7S0b 

2.S700**02 

5,S952"*01 

INfINITE 

3.0000**02 

0.0900 

1.3H5*-03 

NM 

0.0013 

3.0S2b*-03 

7.0038**02 

2.7462*402 

5K()3-C’-I 


58030101  KI3TLEH 

PROFILE 

TABULATION 

16 

POINTSi  delta  at  point  16 

I 

i 

PTP/P 

P/PO 

TU/TOO 

■l/MO 

u/uo 

T/TD 

PHO/RHOU*U/UD 

1 

0.0000"*00 

1 .nooo"»oo 

NP 

O.UOOOO 

0.00000 

o.ooooo 

1 .55880 

o.ooooo 

i 

1.2677--03 

2. 132B"tO0 

NM 

0.63953 

0.7P290 

1 .27770 

0.56578 

1 

8.5ao8"-u3 

2,3872"t0o 

NM 

0. 99000 

0.69360 

0,77120 

1.23b52 

0.62375 

i> 

5.80'19"-03 

2,6120"<QO 

0.99700 

0.73721 

0.00783 

1 .20078 

0.67276 

5 

5.0673"-03 

2.798i"+nn 

NM 

0.99950 

U. 77093 

0.6363!) 

l.t7b<’<) 

0, 71061 

6 

t..3?O7“-05 

J.OThO’tOO 

NM 

1.00100 

0.0017.’! 

0 . 0 6 1 37 

1.15027 

0.7U625 

7 

7,<»0'»8"-03 

3.1'(83**00 

NM 

1.00100 

0.03023 

0.B8322 

1.15172 

0,78042 

8 

B.aooo'-os 

5.'l426"tOo 

»M 

1.00100 

0.87965 

0.91961 

1 .OOPPO 

0.8^193 

9 

1.0152"-02 

3.5279"*00 

1.00200 

0.88Q53 

0.92712 

t .U8b29 

0.U5398 

10 

l.l397"-02 

3.b925"*00 

I4M 

1.00^00 

0.91395 

0.99470 

1.0b8«l 

0.86921 

11 

l,2t77"-oa 

3.8420*900 

NM 

1.00200 

0.93637 

0.96069 

1.00886 

0.91636 

U 

l.J937"-02 

0.011 o"too 

NM 

1.00100 

0.95930 

0.97933 

1.03l%8 

0.99961 

13 

I.S27P-02 

O.lObS’oOO 

NH 

1.00100 

0.97791 

0.98694 

1.01755 

u. 96995 

ta 

1.0535"-ua 

0.2109"+00 

NM 

1.00100 

0,96663 

0,99205 

1 . 01098 

0.96125 

15 

1.77i0“-02 

0.30?1"900 

NM 

1.00059 

0,99869 

0.99952 

1.00137 

0.99616 

0 H 

1.893b*. 02 

0,3108*900 

(JH 

1.00000 

1.00000 

l.onooo 

1 .OOJOO 

1 .00000 

INPUT 

vA9t*uu:s 

Y/OELTA,M. TO/TOO 

AaaUME  PaPD 

88030201  KISTLE8 

profile 

TABULATIOtl 

17 

POINTS,  DELTA  AT  POINT  17 

I 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MD 

U/UD 

T/TD 

RH0/HH0D*U/UD 

1 

0. 0000*400 

1.0000*400 

NM 

0.00000 

0.00000 

0.00000 

3.371)86 

0,00000 

2 

1.0135*-03 

2.7489*400 

NM 

0.47800 

0,36748 

0.58442 

2.86874 

0.22473 

3 

3.5471'-03 

4.2472*400 

NM 

0.48500 

0.48034 

0.71145 

2,19691 

0.32407 

4 

b.080a*-03 

8.2884*400 

NM 

0.99100 

0.84213 

0.76812 

2.00742 

0,38264 

5 

6.4144"-03 

6.3827*400 

NM 

0.44400 

0.60112 

0.81404 

1 .83385 

0,44340 

b 

1.1148*. 02 

7.8420*400 

NM 

1.00000 

0.66011 

0.08580 

1 .67460 

0.50435 

7 

1.3628--02 

8.4141*400 

NM 

1.00300 

0.71410 

0.B4073 

1 .83424 

0.58084 

a 

1, 6269". 02 

1.0388*401 

NM 

1.00300 

0.77804 

0.92028 

1.34878 

0.65784 

<t 

1.8744*. 02 

1 ,1228*401 

NM 

1.00400 

0.81180 

0.93884 

1 .32895 

0,70420 

10 

2. 133b*. 02 

1.3442*401 

NM 

1.00300 

0.84326 

0.96744 

1.17299 

0.82477 

11 

2, 3736*. 02 

1.4662*401 

riM 

1.00280 

0.43288 

0.98068 

1,10581 

0,88684 

12 

2. 4403*. 02 

1.8830*401 

NM 

1.00200 

0.46067 

0.98438 

1.06064 

0.43281 

13 

2, 8804*. 02 

1 ,8473*401 

NM 

1.00000 

0.47472 

0.94268 

1.03713 

0.45711 

14 

3. 1471*. 02 

1 .6332*401 

NM 

1.00000 

0,48846 

0.94547 

1.02041 

0, 47604 

IS 

5. 3871  *. 02 

1.6813*401 

NM 

1,00000 

0.49187 

0,94789 

1.01218 

0.48584 

lb 

3, 4271*. 02 

1.6877*401 

NM 

1.00000 

0.99384 

0. 99816 

1.00932 

0.48894 

D 17 

3. 8438". 02 

1.6787*401 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

VAPlAOlliS 

Y/0tLTA,M, TO/TOO 

ASSUME  PPPO 

88030301  KISTLCR 

PROPILE 

tabulation 

21 

POINTS,  DELTA  AT  POINT  21 

I 

Y 

PT2/P 

P/PD 

TO/TOD 

M/IID 

U/UD 

T/TO 

RHO/RHQO«U/UD 

1 

o.oooo*too 

1 .OOOO'TOO 

NM 

0.00000 

O.OOOOO 

0.00000 

5.12944 

0.00000 

2 

1.6068*-03 

5,4971"+00 

NM 

0.96500 

0.32591 

0.61284 

3.53593 

0.17332 

3 

2.6143">03 

4.I038*800 

NM 

0,97000 

0.35803 

0.65391 

3.33582 

0.19603 

4 

A,9433*-03 

4.8582"T00 

NM 

0.97300 

0.39400 

0.64491 

3.IIU70 

0.22339 

5 

8,2878"-03 

5,488l"t00 

NM 

0.97800 

0.42184 

0.72482 

2.98230 

0.24551 

6 

6.290l’-03 

6.0583"+OO 

NM 

0. 48000 

0.44540 

0.74785 

2.61703 

0.26537 

7 

7.5946*-05 

6,8298"+00 

MM 

0.48500 

0.47537 

0.77S27 

2.65972 

0.29144 

8 

8.6l69*-03 

7,4242"+00 

NM 

0.48600 

0.49722 

0.79301 

2.54372 

0.31178 

9 

l,02S2"-02 

8.6486*t00 

NM 

0.44100 

0.53940 

0.B2543 

2.34172 

0,35244 

to 

1.1976*-02 

1 ,0002"t01 

NM 

0.44400 

0.58244 

0.85309 

2.14931 

0,39728 

U 

1.1883*«02 

1.1482"T9l 

NM 

0.44400 

0.62527 

0.87483 

1 .97994 

0,4443b 

12 

1.6942". 02 

1.4920*t01 

NM 

1.00300 

0.71734 

0.92355 

1.68783 

0.58718 

13 

1 ,8644*.02 

1.6881*601 

NM 

1.00300 

0.76381 

0.94081 

1.51716 

0,6201  1 

14 

2.0589"-02 

1 ,8694*601 

NM 

I.OOSOO 

0.81006 

0.98684 

1.39521 

0.68580 

IS 

2.37I9«-02 

2.2269*601 

NM 

1.00500 

0.88116 

0.97662 

1.22841 

0.79503 

16 

2.7105"-02 

2,4774*601 

NM 

1.00500 

0.93041 

0.98030 

1.12831 

0,67891 

17 

2.8626*.02 

2.8620*601 

NM 

1.00000 

0.94647 

0.98433 

1 .09262 

0,90846 

18 

5. 2715". 02 

2.6882*601 

NM 

1.00000 

0,96938 

0.94407 

1.05189 

0,94530 

19 

3, 5636". 02 

2.7592*601 

NM 

1.90000 

0.98287 

0.94674 

1.02842 

0,96919 

20 

3, 9141". 02 

2.8186*601 

NM 

l.DOOOD 

0,99388 

0.94879 

1.01083 

0,98839 

0 21 

4. 2647". 02 

2.8845*601 

NM 

1.00000 

1.00000 

1 .80000 

1,00000 

1 .00000 

INPUT 

VA9IAULCS 

Y/DtLTA,M, TO/TOO 

ASSUME  PmPD 

5803-D-l 


TABLES  OF  RFDUCFD  TIHE-HEAN  FLUCTUATION  QUANTITIES 


Velocity 

Eluctufitlon 

Static  Temperature 

Temperatiirc'Veloc 

Levels 

Fluctuation  Levels 

Correlation  Coeffie 

y/d 

y/« 

y/6 

■Ami 

U., 

?r-  T7r 

■ ' ' " — ■ 

68030101 

M,  . 1.72 

“t  ■ 

16.66  n/s 

6 • 

17.78  mm 

0.153 

1.33 

.122 

0.042 

0.161 

- 0.666 

0.15* 

1.44 

,170 

0.054 

0.161 

- 0.66 

0.290 

1.31 

.255 

0.053 

0,270 

- 0.71 

0.353 

1.27 

.285 

0.061 

0.306 

- 0.70 

0.418 

1.22 

.346 

0.065 

0.45 

- 0.76 

0.619 

0.92 

.418 

0.067 

0.516 

- 0,78 

1.016 

0.14 

.479 

0.067 

0.75 

- 0.76 

l.OU 

0.19 

.616 

0.066 

0.94 

- 0.67 

.891 

0.040 

1.08 

- 0.62 

1.018 

0.016 

58030201 

Mj  ■ 3.56 

“t  - 

26.76  m/s 

6 » 

26.67  mm 

0.135 

1.06 

0.139 

0.051 

.139 

- 0.71 

.135 

1.11 

.139 

0.066 

.139 

- 0.74 

.162 

1.07 

.28 

0.064 

.27 

- 0.69 

.540 

0.91 

.28 

0.066 

.41 

- 0.70 

.661 

0.59 

.406 

0.078 

.69 

- 0.67 

.616 

0.32 

.545 

0.079 

.68 

- 0.66 

.616 

0.35 

.685 

0.072 

.82 

- 0,51 

.960 

0.13 

.75 

0.058 

.95 

- 0.47 

1.096 

0.07 

.83 

0.042 

.96 

0.020 

1.09 

0.008 

56030301 

Mj  • 4.67 

“t  ■ 

32.07  m/s 

6 . 

29.21  mm 

0.071 

0.99 

0,066 

0.047 

0,067 

- 0.58 

0.130 

0.99 

,136 

0.047 

0.134 

- 0.52 

0.416 

0.66 

.166 

0.058 

0.306 

- 0.54 

.636 

0,67 

.306 

0.064 

0.428 

- 0.68 

.652 

0.40 

.412 

0.0B4 

0,58 

- 0.69 

.660 

0.50 

0.577 

0.084 

0.65 

- 0.68 

.625 

0,22 

0,657 

0.080 

0,83 

- 0.52 

.092 

0,08 

.836 

0.049 

1.00 

- 0.47 

1.00 

0.018 

1.08 

- 0.47 

Th«  rtfewnct  velocity  ond  loriflth  (u, 
•ccord  with  hit  doflriltioni. 

Au  etc.  <rt  More  uiually  written  u'  etc. 


and  «)  have  the  valuet  qlven  by  the  author  In 


5H04-A-I 


rough 

M ; 2.2  and  2.7 

5804 

^ 

R THETA  X 10  ^ ; 8-50 

iU  / TR  : 1 

ZPG  (ROUGH)  AW 

Continuous  wind  tunnel  with 
0.18  < PO  < 0 3 MN/ffl^.  TO: 

fixed  symmetrical  interchangeable  nozzles.  W ■ 0.48,  H • 0.7,  L " 1.0  m. 
340  K.  Air.  RE/m  X 10'®  ; 25, 

TENTER  F.W.  and  LYONS  W.C.,  1958.  An  experimental  investigation  of  the  effects  of  several  types  of  surface 
roughness  on  turbulent  boundary  layer  chirncteri sties  at  supersonic  speeds.  DRL  dll. 

The  experimental  arrangements  were  as  for  CAT  5S01  and  5502  exoopt  that  no  balance  measurements  were  madei 

I and  that  the  surface  of  the  plate  was  further  modified.  In  the  initial  tests  (series  01)  the  entire  plate 

to  surface  was  coated  with  spherical  beads  of  0.105  mm  diametert  and  seven  successive  profiles  wore  measured 

II  on  the  centre-line  from  X • 194  ein  to  X • 804  mm,  in  increment;  of  101  itm  (see  section  B).  For  the  remaininn 
tests  I the  basic  plate  was  modified  to  carry  16  different  insert  plates. 

I The  roughness  of  the  various  inserts  is  described  in  Table  1 and  the  associated  figure>  with  reference  to 
the  normal  lero  plane  of  the  insert,  which  was  carefully  adjusted  to  the  plane  of  the  basic  plate.  The 
insert  extended  from  X « 230  mm  to  X ■ 140  m,  end  was  3iU  mm  wide,  as  compared  to  the  overall  plate  width 

3 of  483  mm.  When  modified  to  cerry  the  inserts,  the  plate  had  a knurled  transition  trip  extending  transversly 

across  the  whole  width  from  X « 19  to  26  mm.  This  was  formed  by  a standard  1/4  inch  knurling  tool.  The  peaks 
of  the  knurled  region  where  about  0.13  imi  high.  Otherwise  the  surface  of  the  basic  plate  was  flat,  as  was 
the  first  72.2  mm  of  the  Insert.  The  first  insert  was  completely  flat,  so  that  the  model  became  a conventional 
smooth  flat  plate. 

8 Profiles  could  be  measured  on  the  normal  at  X • 296  nm.  Just  upstream  of  the  start  of  the  roughness  on  the 
insert  at  X • 302  mm,  and  also  on  the  notmal  at  X * 804  mm,  Just  before  the  end  of  the  roughness  at  X • 840  m. 

9 The  static  pressure  through  the  boundary  layer  was  assumed  to  be  constant. 

12  The  editors  have  presented  all  the  profiles  for  which  tabulated  data  is  available  except  one  pair  for  insert 

1 at  a slightly  lov/er  unit  Reynolds  number.  The  author’s  assumption  of  isoenergetic  flow  has  been  replaced 

13  by  the  Crocco  / Van  Driest  temperature  velocity  correlation.  The  profiles  consist  of  the  consecutive  set  of 

seven  (series  01)  on  a close-packed  spherically  rough  surface,  and  upstream  and  downstream  profiles  f)r  the 
varied  roughnesses  listed  In  table  1,  These  have  been  grouped  as  "series"  02,  the  upstrtani  profiles,  end 
"series"  03,  the  downstream  profiles.  The  profile  Identification  number  In  each  case  is  the  number  of  the 
relevant  insert.  All  the  profiles  presented  were  obtained  at  the  same  unit  Reynolds  number,  so  that  in 

14  principle  the  profiles  of  series  02  should  be  Identical.  No  wall  data  is  presented. 

§ DATA  6804  0101-0316.  Pitot  profiles.  NX  • 7 (Series  01),  otherwise  2.  Roughened  surface, 

16  Editors'  coiMienti 

The  entry  describee  i further  systematic  DRL  attempt  to  describe  the  effects  of  roughness.  For  a complete 
view  of  the  progrimme  to  1969,  see  renter  (1960).  In  the  teiti  with  veried  roughness  inserts  the  boundary 
laytr  was  fonaad  on  a amooth  "flat  plate*  leeding  edge  with  a trip,  before  encountering  a step  increase 
in  roughneti.  A recent  leriei  of  teatt  of  tlmilar  type,  but  made  on  a tunnel  wall,  is  dttcribed  by  Reda  (1974) 
who  wai  a1io  able  to  measure  the  drag  force  on  the  lecond  half  of  hia  iniart.  The  absence  of  any  shear  stress 
mtasureawnt  in  the  tasti  deaoribed  here  unfortunately  reduces  the  value  of  tha  data  greatly.  Tha  uniform 
roughneti  reiulta  (serin  01}  may  ba  compared  with  thosa  of  Shutti  I Fanter  - CAT  5602  and  Young  - CAT  6506. 

For  about  half  the  profllii  deicribed,  measunmenta  do  not  extand  within  tha  nomantum-deficit  pttk,  to  that 
integral  values  should  be  treated  with  caution. 
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DIMLNSinriS  OK  SURKKCE  ROUGHNESS  FOR  PlATf  INSERTS  (Refer  to  figure  1) 


INSE'^T  NO 

Type 

h (irni) 

w (irni) 

d (rm)  8° 

1 

sipooth 

- 

- 

- 

2 

Uniform 

qr«ln 

(No  120  Aloxlte 

, mean  diameter 

0,185  mm) 

3 

II 

(No  220  " 

II  >1 

0.15  nm) 

4 

II 

(No  400  “ 

H It 

0,024  mm) 

5 

II 

(No  303  Optical 

grit,  mean  diameter  0.013  am) 

6 

A 

O.Sl  (forward  facing  stop) 

0 

V 

B 

0.127 

4.78 

19.1 

e 

B 

0.127 

4.78 

9.5 

9 

C 

0.127 

0.254 

10.2  0 

10 

C 

0.127 

0.254 

2.54  0 

11 

c 

0.127 

0.254 

1.27  0 

12 

c 

0.127 

0.254 

0.51  0 

13  • 

c 

0.127 

0.254 

0.25  0 

14 

c 

0.127 

0.254 

0.25  20 

If. 

c 

0.127 

0.254 

0.25  40 

16 

D 

2,6  mm 

8.0 

40 

rVPF.  C TYHL-  D 


FIO.  1 OK  MACHMtO  fKXJOHNESS  TCSTt'Q 
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HdiU  FE.ITEf'  27  PROFILES 


CA7  ^S04  FENTCR  BDUNDEHY  CONDlflONS  AND  EVALUArED  DATA.  SJ  UMTS. 


RUN 

MD  * 

TM/TR* 

HED2N 

CF 

1(12 

H12X 

PW 

PD 

X • 

POD* 

PN/PD* 

RED2D 

CO 

H32 

1(32X 

Tw 

TD 

»Z 

TCD* 

9W  9 

02 

PI2* 

M02 

D2K 

UD 

TR 

SSOAOlOl 

2.6990 

1.0000 

0.0675"*03 

NM 

0.5205 

1.0715 

1 .0121*  COO 

1 .01 21 "900 

1.9Aat"-01 

J.262fl"t05 

1.0000 

8,203o"f03 

MM 

1,7789 

1.7615 

7.0150*902 

l.307»"*D2 

INFINITE 

3.2111*902 

0.0003 

3.209A“-00 

0.0000*900 

C.1097 

0.e635"-00 

6,1880*902 

3.0150-+02 

BS040102 

2.7020 

1 .0000 

6.?178"903 

NM 

0.530U 

1 .0620 

1 .0001*900 

1.0401*900 

2. 9594*. 01 

3.2699*905 

1.0000 

1.2812*900 

NM 

1.7680 

1 .7079 

3.0252*902 

1.1108*902 

INFINITE 

3.2202*902 

0.0000 

5.1033*-00 

0.0008*900 

0.1091 

7.70013**00 

6,2019*902 

3. 0252*902 

5SO<IOI03 

2.7020 

1.0000 

7, 9427*903 

NM 

0.0111 

1.0002 

1 , 3876*900 

1.3878*900 

J.97«6”-01 

3,2008*905 

1.0000 

1.6107*900 

NM 

1,7865 

1.7477 

3.0252**02 

1.3106*902 

INFINITE 

3.2202*902 

0.0000 

6,0099"-00 

0,0000*90(1 

0,1103 

9.tlie**00 

6.2019*902 

3.1)252*902 

$6040100 

2.6990 

1,0000 

9.8203"903 

NM 

0.3527 

1.3753 

1,0053*900 

1.0051*900 

«.992t"-01 

3.2666*905 

1 .UOOO 

1.9920*900 

NM 

1.7942 

1.7773 

3,0005*902 

1.3033*902 

INFINITE 

5.2020*902 

0.0000 

7.8517*-00 

0.0008*900 

0.1108 

1.10A«"*03 

6.1777*902 

3. 0005*902 

$8000106 

2.6860 

t ,0000 

1,1347*900 

NM 

0.3050 

1 .3608 

1 .0209" 900 

1.0209*900 

6,OCT6"»01 

3.2069*905 

l.OOOO 

2,2908*900 

NM 

1,7960 

1.7786 

3,0262*902 

1.3196*902 

INFINITE 

3,2202*902 

0.0000 

9.1103**00 

0.0000*900 

0.1103 

1.3278**03 

6.1749*902 

3.0262*902 

S60A0I06 

2.6570 

1 .0000 

1 ,3872'9fl0 

NM 

0,3063 

1.3977 

1.0905*900 

1,0905*900 

r.0226*>01 

3.2079*905 

1.0000 

2.7603*900 

NM 

1,7859 

1.7662 

3.0279"t0a 

1.3368*902 

INFINITE 

3.2202*902 

0.0000 

1. 0819**03 

0.0000*900 

0.1087 

1.5605**03 

6,1593**02 

3.0279*902 

58000107 

2.6350 

1 .0000 

1 .0855*904 

NM 

0.2551 

1.3969 

! .5307*900 

1.5307*900 

S.OOOA-.Ol 

3.2326*905 

1.0000 

2.9321*900 

NM 

1.7873 

1.7678 

3.0502*902 

1.3591*902 

INFINITE 

3.2860*902 

0,0000 

1. 1500**03 

0.0000*900 

0. 1081 

1 .6728**05 

6.1591*902 

3.0502*902 

58000201 

2.2030 

1.0000 

5.5257*903 

NM 

3.0373 

1.3968 

2,3163*900 

2.3163*900 

2. 9596*. 01 

2,4092*905 

1,0000 

9,3371*903 

.NM 

1.8178 

l.BOOl 

1.2193*902 

1,6910*902 

INFINITE 

3.3960*902 

0.0000 

3.8736**00 

0.0000*900 

0,0908 

0.9876**00 

5.8510*902 

3.2193*902 

S80O020IA 

2.2070 

1.0000 

5.3400*903 

NM 

3.0587 

1 .0019 

2.2671*900 

2.2671*900 

2, 9596*. 01 

2.6092*905 

1 ,0000 

9,0791*903 

NM 

1.8120 

1.7996 

3,2137*902 

1.6872*902 

INFINIIE 

3.5909"902 

0.0000 

3.8230**00 

0.0000*900 

0.0907 

0,9605"-00 

5,8518*902 

3.2137*902 

58000290 

2.2390 

1.0000 

5.6371*903 

NM 

5.0271 

1.3965 

2,3225*900 

2,5225*900 

2. 9596*. 01 

2.6397*905 

l.OOOO 

9.8000*903 

NM 

1.819b 

1.8052 

3,2209*902 

1,698**902 

INFINITE 

3.0020*902 

0.0000 

3,9602**00 

0,0000*908 

0.0907 

5.0829**00 

5.8510"+02 

3,2209*902 

5;<04-ll-2 


seoit  FE  UER  27  PROFILES 


CAT  S80«  FE:ITER  BOUNBART  CONOtTIONS  AND  EVALUATED  DATA.  51  UMTS. 


RUN 

MB  * 

th/th* 

RED2N 

CF 

H12 

H12K 

PW 

PD 

X • 

POD« 

PM/PD* 

RED20 

CQ 

H)2 

H32K 

TN 

TD 

RZ 

TOO* 

sn  * 

D2 

P!2* 

N42 

B2K 

uo 

TR 

S50S0101 

Z.2420 

1.0000 

1.1845*404 

m 

).)26) 

1.3151 

a.)288*+04 

2.3288*404 

».040»l"-01 

2.b59)«tn5 

1.0400 

2.001 1*404 

1.82)5 

1.8116 

3.2141"+02 

1.6910*402 

INFINITE 

S.IOOT'tOa 

0.0000 

B.2475*-04 

0.0000"+00 

0.0951 

l.0558"-O3 

5.8454"+02 

3.2141*402 

SB04O1OIA 

2.24)0 

1 .0000 

1.1988*404 

N*' 

).)114 

1.302) 

a.)065"+04 

2.3065*404 

B.0406*-OI 

2.b)00"*05 

1.0000 

2.0264*404 

NH 

1.8257 

1.8154 

).2088*+02 

1,6874*402 

infinite 

).)»5)*f02 

0.0000 

8.4045*-04 

0.0000"+0fl 

O.0952 

l.0747“-0) 

5.8419"t02 

3,2088*402 

ssoaoivz 

2.2)10 

1.0000 

1.8797*404 

NM 

3.4997 

1.42)1 

2.3699"*04 

2.3699"+04 

B.OVO(i*>01 

2.bb00'T0S 

1.0000 

3.1621*404 

NV 

1,7664 

1.7491 

3.2202"+02 

1,7021*402 

INFINITE 

).)4b4*402 

0.0000 

1.2986*-0) 

0.0000”t00 

0.091b 

l.7559"-03 

5.B3S8-+02 

3,2202*402 

5BOAOJOJ 

2.2)50 

1,0000 

1 .7965*404 

3.5299 

1 .440) 

2.3158**04 

2,3158*404 

6.0>t0b’>01 

2.bl5b*+05 

1,0000 

3.0261*404 

NM 

1. 7648 

1.7462 

3.2252*402 

1,7018*402 

INFINITE 

S.OOZU'tOB 

4,0000 

1 .2692*-0) 

0«0000”»90 

0.0917 

1.7l65“-03 

5.64Sa**02 

3.2252*402 

sagaoJOF 

2.2350 

1,0000 

1 .5079*404 

m 

3.4457 

1.3890 

2.3050*404 

2,3050*404 

a.0‘iDb'>Ul 

2.b0]5''A05 

1.0000 

2.5)99*404 

NM 

1 .7838 

1.7680 

3.2252*402 

1,7018*402 

INFINITE 

).402O"tO2 

0,0000 

1 .070J*-0) 

0.0000"490 

0,0927 

1.42U7*-03 

5.8458*402 

3.2252*402 

sagggjos 

2.2410 

1.0000 

1.2809*404 

NM 

3. 36)1 

1.3153 

2,2760*404 

2.2760*404 

a.o«o*"-o; 

2.59SO"*05 

1 ,0000 

2.1628*404 

I4M 

1.8102 

1.7974 

3.2194*402 

1,6945*402 

INFINITE 

).)9b4"T02 

0,0000 

9,15«9*-04 

0*0000”»00 

0.0943 

1.18B3’-03 

5.8488*402 

3,2194*402 

5B0«Olgb 

2.2400 

1 .0000 

1 .2257*404 

3.3184 

1.1122 

2.3162*404 

2. 3162*404 

g.gitoN'.Ol 

2.b)b6*«05 

1 ,0000 

2.0695*404 

1.8241 

1.8122 

3.2090*402 

1,6897*402 

infinite 

).)«S)*»02 

0,0000 

8.5748*-04 

o.oooo*«oo 

0.0950 

1 .0967"-03 

5.8380*402 

3.2090*402 

saggoioT 

2.2))0 

l.OOOO 

1.2081*404 

NM 

1.250) 

1.2820 

2.3318*404 

2,3318*404 

a.oiiob’'-gi 

2.b255’«05 

1 .0000 

2.0)34*404 

nv 

1 .8421 

1.8311 

1.2253*402 

1,7033*402 

INFINITE 

). 4020*402 

0.0000 

8.488)*-04 

o.oooo*too 

0.0957 

l.0622"-03 

5.8432*402 

3,2251*402 

SBONOioa 

2.2440 

1.0000 

1.1349*404 

t4H 

1.2667 

1.2706 

2,2618*4011 

2,2618*404 

8.gao**-oi 

2.59O9’«05 

1,0000 

2.0025*404 

NM 

1.8405 

1.8115 

3,2245*402 

1. 6950*402 

INFINITE 

).4020*t02 

0.0000 

B,5178*-04 

0.0000*f00 

0.0960 

1.0714**0) 

5,8575*402 

3,2245*402 

55040109 

2.2440 

1.0000 

1.1899*484 

m 

3.3147 

1.3046 

2.3242*404 

2,3242*404 

a,0406*-0t 

2.bb24*405 

1,0000 

2.0114*40s 

1.8265 

1.8157 

3. 2192*402 

1,6922*402 

INFINITE 

}.)9b4*402 

0,0000 

a.)075*-O4 

O.OOOO'tQO 

0.095) 

1 .0612*.0) 

5.8527*402 

3.2192*402 

seouoiio 

2.25bo 

l.OOOO 

1.1891*404 

NM 

).3529 

1.3158 

2.25)1*404 

2.2)31*404 

8.0406'«01 

2,9065*405 

1.0000 

2.0191*404 

NM 

1.8227 

1.8104 

3,2183*402 

1.68)2*402 

INFINITE 

).)9b4*402 

0,0000 

8.5699*-04 

0,000(l"*00 

0.0956 

1.10U"*01 

5.8683*402 

3.2183*402 

50040)1 1 

2.2410 

1,0000 

1,2158*404 

NM 

).1314 

1.3186 

2.2677*404 

2,2677*404 

8.040»"-0l 

2.5855*405 

1,0000 

2,0529*404 

NM 

1.8207 

1 .8084 

3.2194*402 

1,6945*402 

INFINITE 

).)964"402 

0,0000 

8.717n"-04 

o.oooo*too 

0.0949 

1 ,1192*.03 

5.F488"402 

3.2194*402 

50040)11' 

2.2)90 

1.0000 

1.6266*404 

.'4M 

3.4342 

1.3763 

2.2712*404 

2.2712*404 

a,040b"-oi 

2,5814*405 

1.0000 

2.7445*404 

NM 

1 .7868 

1.7717 

3.2196-402 

1,6960*402 

INFINITE 

).)9b4*402 

o.ooou 

1 .1661*-0) 

080000"*^90 

0.0930 

l,5498"-03 

5.8462*402 

3.2194*402 

50040)1) 

2.2)90 

l.OOOO 

1 .5202*404 

NM 

3.4415 

1.3806 

2.26B9*toa 

2,2689*«04 

d.040b*-oi 

2.5787*405 

1.0000 

2.5650*4f  .. 

NM 

1.7851 

1.7*98 

3.2196*402 

1.6960*402 

INFINITE 

).)9b4"402 

0,9000 

1.0910*-03 

O.«000"»00 

0,0929 

1 .4524"-03 

5.6462*402 

3.2196*402 

5)040)14 

2.2)90 

I . .'0 

1.4)70*404 

NM 

3.4024 

1.3587 

2.2864*404 

2.2864"»oa 

O.O'tOb’-OI 

2,5987*405 

1.0000 

2,4256*404 

NM 

1.7965 

1.7821 

3.2091*402 

1.6904*402 

INFINITF 

),)85)*402 

0,0000 

l.019l*-0) 

0«009Q*490 

0.0935 

1.3416*-03 

5.8367*402 

3.2091*402 

59040)15 

2.2)80 

1.0000 

1,4289*404 

NM 

3.3664 

1 .349* 

2.)005*404 

2,3005*404 

0.040b*-01 

2.bl«b*405 

l.OOOO 

2.4104*404 

NM 

1.7995 

1.7861 

3.2144*402 

1.6940*402 

INFINITE 

I.)909*402 

0.0000 

I.OIOO'-O) 

0.9000“»00 

0.0937 

l.3255*-nl 

5,8402*402 

3.2144*402 

59040)1' 

2.2260 

1.0000 

2.9)59*404 

NM 

3.4)69 

1.376) 

2.3486*404 

2.3486*404 

a.040b'»ul 

2.6156*405 

1.0000 

4.9)05*404 

^4M 

1.7649 

1.7517 

3. 2154*402 

1.7031-402 

INFINITE 

3.3909*402 

0.0000 

2.0495*-9) 

0.000ft*»00 

0.0914 

2.7841*-03 

5.8244*402 

3.2154"*  .'2 

5K04-C’-I 


50040201  renter  PROFIIE  TABULATION  22  POINTS,  DELTA  AT  POINT  22 


I 

y 

PIP/P 

P/PD 

TO/Toa 

.■'l/MD 

u/uo 

T/TD 

RH0/RH00*U/U0 

1 

0..'''00"*00 

1 .00'l0"*00 

NM 

0.947*4 

O.OOUOO 

0.00000 

1.90156 

0.00000 

2 

2,0":.0"-04 

2.201 l"*00 

NM 

0,96321 

0.50201 

0.62469 

1 ,54951 

0.40328 

i 

2.6702"-04 

2.3843”+00 

NM 

0.97017 

0.53143 

0.65425 

1 .51565 

0.43167 

4 

3.4290"-04 

2.5324"i00 

NM 

0.97166 

0.55372 

0.67505 

1,48975 

0.45366 

5 

4.ti09ll"-04 

2.681o"+00 

fJM 

0,9731 1 

0.57512 

0.69606 

1.46476 

0.47520 

0 

5.9<i90"-04 

2.8778"+00 

NM 

0.97492 

0.60187 

0,72060 

1,41342 

0.50271 

7 

7.2390"-04 

1.0492"t00 

NM 

0.97641 

0,62416 

0.74044 

1.40728 

0.52615 

S 

9.7790'-04 

3.34a0"f00 

NM 

0.97888 

0.66028 

0.77143 

1,36504 

0.5651  4 

9 

U2319--0I 

3.6018"+00 

NM 

0.98092 

0.69059 

0.79617 

1.32979 

0.59887 

10 

1,4910"-01 

3.89A9"+00 

NM 

0.98312 

0.72358 

0.62240 

1.29179 

0.63664 

u 

1.7399". 01 

4.1721"+00 

NM 

0.98503 

0.75256 

0.34435 

1.25881 

0.67075 

12 

2. 2479". 03 

4,7202"*00 

NM 

0.98856 

0.30740 

0.68360 

1.19767 

0.73777 

13 

2. 7559". 03 

5.2787"t00 

NM 

0.99182 

0.85956 

0.91829 

1.14131 

0.80459 

14 

1.2639". 03 

5.8473"t00 

NM 

0.99484 

0.90950 

0.94921 

1,08925 

0.87144 

IS 

3. 7719". 01 

b.20aS”EOO 

NM 

0.99661 

0.91981 

0.96696 

1,05860 

0.91343 

1(1 

4. 7904". 03 

6.84l2”t00 

NM 

0.99948 

0.99064 

0.99504 

1.00892 

0.98625 

17 

S. 8059". 03 

6.9098"*00 

NM 

0.99978 

0.99599 

0.99788 

1.00381 

0.99409 

16 

6. 8199". 03 

6.915S"(00 

NM 

0.99980 

0.99643 

0.99812 

1.00339 

0.99475 

19 

9.3599"-03 

b.89Pb"t00 

NM 

0.99971 

0.99465 

0.99716 

1,00509 

0.99213 

20 

1.1902"-02 

6.9385"t00 

NM 

0.99990 

0.99822 

0.99906 

1,00169 

0.9973T 

21 

1.4042". 02 

6.9S00"10O 

NM 

0.99995 

0.9991 1 

0.99951 

1.00085 

0.99869 

0 22 

2. 3564". 02 

6.9415"*00 

r«M 

1.00000 

1.00000 

1.00000 

1.00000 

l.OOOOO 

INPUT 

UARIAULE8 

y,N  ASSUME 

P«PO  AND 

VAN  DRIEST 

58040204  RENTER 

PROFILE 

TAUULATIDN 

20 

POINTS,  DELTA 

AT  PC 

INT  20 

1 

y 

PT2/P 

M/PD 

TO/TOD 

m/md 

U/UD 

T/in 

RHn/RHOD*U/UD 

1 

0,0000"«00 

1 .OOOO'lOO 

NM 

0.94795 

0.00000 

D.OOOOO  1 

.89R35 

0,00000 

2 

2,2860"-04 

2.t931**00 

NM 

0.96821 

0.50156 

0.62412  1 

.54*42 

0.40307 

3 

3,0480*-04 

2.3901"«00 

NM 

0.97032 

0.53327 

0.65574  1 

,51206 

0.43368 

4 

4,3180"-U4 

2.6280"*00 

NM 

0.97269 

0.56856 

0.68961  1 

.47114 

0.46876 

5 

5.66't2”-0'l 

2.8344“*00 

NM 

0.97463 

0.59714 

0.71602  1 

.43776 

0.49800 

6 

6.8834"-04 

3.0040**00 

NM 

0,97614 

0.61947 

0.73602  1 

.41169 

0.52138 

7 

9,3930“-04 

s.279o"*au 

NM 

0.97846 

0.65386 

0.76576  1 

.37156 

0.55831 

8 

l.l989"-03 

3.5783"*0U 

NM 

0.98084 

0,68915 

D. 79495  1 

.33064 

0.59742 

9 

1.4478"-01 

3.8m**on 

NM 

0.98262 

0.71594 

0,81625  1 

.29982 

0.62797 

10 

l.roi8“-03 

4,0869"*no 

NM 

0.98454 

0.74498 

0.83848  1 

.26677 

0.66190 

11 

2.2l23"-03 

4.6466**00 

NM 

0.96821 

0,80170 

0.07949  1 

,20348 

0,71079 

12 

2.7203"-03 

5.2394"*D0 

Ut* 

0.99170 

0,85753 

0.91686  1 

.14317 

0.80203 

13 

i.22S8"-03 

5.7278**00 

NM 

0,99452 

0.90085 

u, 94393  1 

,09792 

0.85974 

14 

3.7363"-gS 

6.2S72"*00 

NM 

l>.  99694 

0.94551 

0,97016  1 

,05282 

0.92149 

15 

4,4958“-03 

6.7560"*00 

NM 

0.99921 

0.98S71 

0.99239  1 

,01361 

0.97907 

16 

b.26«3"-03 

6.8526**00 

NM 

0.99965 

0.99530 

0.99645  1 

,00636 

0.99016 

17 

6.S393*<03 

6.8640**00 

NM 

0.99968 

0,99419 

0.99695  1 

,00551 

0,99147 

18 

7.2923*-05 

6.8926**00 

NM 

0,99980 

0.99643 

0.99011  1 

,00339 

0.99474 

19 

9. 6698". 03 

6.8669**00 

NM 

0.99978 

0,9956# 

0.09780  1 

.003*1 

0,99409 

0 20 

2.4310«-U2 

6.938S**00 

NM 

1.00000 

1.00000 

l.OOOOO  1 

.POOOO 

1.00000 

INPUT 

VA91AOLES  Ti 

|M  assume 

P*PO  AND  VAN  DRIEST 

58040301  RENTER 

PROFILE 

TABULATION 

24 

POINTS,  OELtA  AT  POINT  24 

I 

y 

PT2/P 

P/PO 

TO/TOO 

M/HD 

U/UO 

T/TO 

rmo/rhou«u/ud 

1 

o.00on"too 

i.oooo**oo 

NH 

0.947*6 

0.00900 

0.09000 

1 .90076 

0.00000 

2 

2.2860">04 

2,0669**00 

tJM 

0.96671 

0. 47904 

0.60122 

1,57517 

0.38169 

3 

2.7178"-04 

2.2415**00 

NM 

0.96867 

0.50892 

0.63180 

1,54120 

0.409«4 

4 

3.2258*-«4 

2.321T**00 

NM 

0.96953 

0.52186 

0.64473 

1.526*4 

0.42240 

5 

4,5212*>04 

2,4603"*00 

NM 

0.97097 

0.54326 

0.66571 

1,50157 

0.44334 

6 

5.7150"-04 

2.5968**00 

UM 

Q.9riS! 

0.56334 

0.68491 

1,47*21 

0.46334 

T 

8.3312*-04 

2.8377*tOO 

NM 

0.97458 

0.59679 

0,71592 

1,4390* 

0.49748 

8 

1.0871"-D3 

5.0353"*0tf 

NM 

0.97634 

0.62266 

0.73904 

1.40678 

0.52464 

9 

l.5U37"-03 

3.t95l"*00 

NM 

0.97770 

0.64273 

0.75648 

1.38529 

0.54608 

10 

1.6466’>01 

3,4350‘*«0 

NM 

0.979*1 

0.57395 

0.78274 

1, 34**8 

4.58"29 

It 

2.3546**0S 

3.684«**00 

NM 

0.98157 

4.74927 

0.60406 

1.31841 

0,609*7 

12 

2.8626'-U1 

3.9030"*00 

NM 

0,98317 

0.72435 

0.82294 

1.29074 

0,63758 

13 

1.1757*-03 

4.1166**00 

NM 

0.98467 

0,74710 

0,84021 

1.264*4 

0.66430 

14 

3.8786*-01 

4.3240"*OO 

NM 

0,98607 

0.76851 

0.85602 

1.24*71 

0.68995 

IS 

4.8946"-03 

4.7387**00 

NM 

0,98870 

0.80955 

0.88504 

1.19520 

4,74049 

16 

5, 9157". 03 

S,1807"*00 

NM 

0.99154 

0.85103 

0.9I27S 

i.isoia 

4.79347 

17 

6.9266*>03 

5.5B94"*00 

NM 

0.99353 

0.88760 

0.93590 

1,11178 

0,841*4 

IS 

7.9426*-tli 

5.9945**00 

NM 

0,99560 

0.92259 

0.95684 

1,07608 

4.8*919 

19 

8.95a6’-03 

6.3662**04 

NM 

0.99738 

0.95317 

0.97452 

1,04531 

0.93228 

20 

1.04B3"-O2 

6.7560"*00 

NM 

0.99914 

0.98439 

0.99170 

1.01490 

0.9T714 

21 

1.2007*-02 

6,9155"*00 

NM 

0,99983 

0.99688 

0.99835 

1.00296 

0.99540 

22 

l.353l*-02 

6,9442**00 

Ut* 

0.99995 

0.99911 

0.99953 

i.oooes 

0,99969 

23 

l.607l*«02 

6.9500**00 

NM 

0.99998 

0.99955 

0,99977 

1.00042 

0.99934 

D 24 

2.368S*-02 

6.9557**00 

NM 

1.00000 

1.00004 

1.4*004 

1.00000 

1.00004 

INPUT 

VARIABLES  V 

M assume 

P«PD  AND  VAN  DRIEST 

5804-C-2 


58040J04  FENTEn 


PROFILE  TABULATION  29  POINTS,  DELTA  AT  POINT  29 


I 

V 

PT2/P 

P/PD 

TO/TOD 

M/MD 

U/UD 

T/TD 

RHO/MHOO 

1 

o.oooo"»oo 

1 .OOOO’tOO 

NM 

0. 90802 

0.00000 

0.00000 

1 .84510 

0.00000 

2 

2.2840"-04 

l.S631“tOO 

MM 

0.45444 

0.34413 

0.07470 

1 .68413 

0.28002 

i 

2.8144*-04 

1 ,6072"t00 

MM 

0.44044 

0.38121 

0.44344 

1.67700 

0,24037 

4 

i.3C20"-U4 

l.65S3"«00 

MM 

9.44103 

0,34370 

0.50743 

1.66020 

0.30521 

5 

4.5720"-04 

1 ,81AO"*00 

MM 

0.44373 

0.03132 

0.50474 

1 .62040 

0.33800 

4 

5.8674“-04 

1.4471“tOO 

MH 

0,44503 

0.05817 

0.57670 

1.54537 

0.36270 

7 

7.1174*-04 

2.057S’+00 

MM 

0.44474 

0.07875 

0.60035 

1.57252 

0.38178 

S 

4,624*"-04 

2.2464"tOO 

NM 

0,44640 

0.51101 

0.63370 

1.53543 

0.01269 

9 

l.2142*-0J 

2.4221*t00 

NM 

0.47075 

0.53415 

0.64117 

1.50380 

0.03465 

10 

1.4834"*01 

2.S72rt00 

NH 

0.47225 

0.56152 

0.48244 

1,07744 

0.06188 

11 

1.7272"-I)3 

2.7008"+00 

MM 

0.97308 

0.57487 

0.64486 

1.05470 

0.08000 

12 

2,2352"-03 

2,4319"V00 

NM 

0.97540 

0.41114 

0.72837 

1.02024 

0.51285 

11 

2.7S54"-03 

5.14S3"VS0 

UM 

0.47707 

0.43843 

0.75273 

1,38744 

0.50233 

14 

3.2537'-03 

3.3308”'F00 

MM 

0.47848 

0.4613S 

0-77176 

1.36148 

0.56660 

IS 

3.7542»-03 

S.NSll'TOU 

MM 

0.480T2 

0.48725 

0.79317 

1.33200 

0.54507 

U 

4.2*72"-03 

3.7545*400 

NM 

0.48227 

0.71051 

0.811T6 

(.30524 

0.42140 

17 

S.0317"*03 

4.0457*400 

MM 

0.48404 

0,70007 

0.85754 

1.24716 

0.46100 

IS 

5.7443".03 

4.3854*400 

NM 

0.48644 

0.77718 

0.86146 

1.23007 

0.70070 

14 

6,5SB3"-03 

4.4425*400 

NM 

0.48854 

0.8D741 

0.68302 

1.14655 

0.73630 

20 

7.3203**03 

5.0212*400 

NM 

0.44054 

0.83843 

0,40054 

1.16267 

0.77803 

21 

8.0772"-03 

5.3381*400 

NM 

0.44235 

0.84801 

0.42300 

1.13101 

0.81540 

22 

8.6342*-0S 

5,4404*400 

NM 

0.44008 

0.84644 

6.40128 

1.10200 

0.85013 

2S 

1.0112"-02 

4.1708*400 

NM 

0.44642 

9.40000 

0.44648 

1,05813 

0.41364 

24 

1.1382"-02 

4.4245*400 

MM 

0.44S74 

0.47718 

0.48776 

1.02177 

0.46471 

2S 

1.2644"-02 

4.7787*400 

MM 

0.44401 

0.48426 

0.44024 

1.01014 

0,48024 

24 

1.3414“-02 

4,8563*400 

NM 

0.44475 

0.44553 

0.44763 

1.00420 

0.49302 

27 

1.5184"-02 

4.8812*400 

NM 

0.44485 

0.44732 

0.44858 

1.00250 

0.94405 

2S 

1.7729"-02 

4.8483*400 

NH 

0.44943 

0.44866 

0.44424 

1.00127 

0.94802 

D 24 

2,0244"-02 

6.4155*400 

NH 

1.00000 

1.00000 

1.00000 

1,00090 

1.00000 

INPUT  VARIABLES  Y,H  ASSUME  P«PD  AND  VAN  DRIEST 


SS040SOS  FENTER 


PROFILE  TABULATION  29  POINTS,  DELTA  AT  POINT  24 


I 

r 

PT2/P 

P/PO 

TO/TOO 

M/Hb 

U/UO 

T/TD 

RHO/HHOO*U/UD 

1 

0.0000**00 

1.0000*t00 

NM 

0.40T82 

0,00900 

0. 00000 

1,90237 

0.00000 

2 

2.2860'«0O 

2.1443*V00 

NM 

0.44783 

0.04401 

0.41411 

1.55427 

0.34740 

3 

2,7l7a*-00 

2.2714*t00 

NM 

0.94845 

0.51117 

0.41601 

1.51487 

0,01011 

4 

3.2512*«90 

2,0017*+00 

NM 

0.47012 

0.511S7 

0.65672 

1.51119 

0.03009 

5 

S.5212*-0O 

2.6458*t00 

NH 

0.47240 

0,57244 

0.641SI 

1.06799 

0.0726] 

4 

5.7458**00 

2.8077*v00 

HM 

0.9T441 

0.54754 

0.71680 

1.01871 

0.04821 

T 

7.0e66**04 

2.4558*t00 

NH 

0.47540 

0,41185 

0.72462 

1.02200 

0.51110 

8 

4.5500**00 

1.2110’voa 

NH 

0.47745 

0.40441 

0.75440 

1.18120 

0.55014 

4 

1,2217**01 

3.3740*f00 

NM 

0.47414 

0.46000 

0.77048 

1.16001 

0.54466 

10 

1.0757**91 

3.5S56*»00 

NM 

0.48019 

0.48271 

0.74000 

1.31410 

0.58446 

11 

1.4787**01 

1.720O*tUO 

NM 

0.48174 

0.70145 

0.80687 

1.31084 

0.41140 

12 

2,08itl"-91 

3.411S**00 

l(M 

8.48118 

0.72040 

0.82120 

1.24081 

0.41777 

13 

2.4870"-01 

4.0278**00 

HM 

0.48001 

0,71708 

0.81276 

1.27455 

9.45217 

10 

3.0474**03 

0.1550**00 

NM 

0.48084 

0.75005 

0.802B1 

1.24114 

0.44814 

15 

0.0081**03 

0.5054**00 

NM 

0.48414 

0.77005 

0.85720 

1.21426 

0.44170 

16 

0.7701**03 

0,4874**00 

NM 

0.48810 

0.80192 

0.88120 

1,20140 

0.71114 

17 

5,5244**05 

5.0044*t00 

NM 

0.44025 

0.81422 

0.90174 

1.14850 

0.77172 

18 

4.2442**03 

5.0430**0fl 

HM 

0.44075 

0.60225 

0,40704 

1,15440 

0.78200 

14 

7.0541**03 

5.0830**00 

HM 

0,44242 

0.87745 

0.42460 

1.12251 

0,82814 

20 

7.8212**03 

5.7033**00 

NH 

0.44028 

0,40018 

0.44141 

1. 04887 

0.85673 

21 

8.5774**03 

5.44o5**00 

NM 

0.44555 

0.42157 

0.45414 

1.07444 

0.88802 

22 

4.1344**05 

4.2735*+00 

NH 

0.44484 

9.40070 

0.44476 

1.05371 

0.42035 

23 

1.0410*-02 

6,T22l**00 

NM 

0.4*840 

0.48084 

0.48474 

1.01833 

0.47147 

20 

i.ias«**o2 

4.«563'*00 

NH 

0.44451 

0.94151 

0.44552 

1,90804 

0.48754 

25 

1.0020--02 

6.4557**00 

HM 

9.44445 

0,9441 1 

0.49453 

I. 90085 

0.44844 

24 

1,5442**02 

4.8185**00 

HM 

0.44414 

0.46041 

0.44384 

1.91105 

0.48100 

27 

1.6445**02 

4,8755**00 

NM 

0.44441 

0.44287 

0.44423 

1.00474 

0.48452 

28 

1.4502**92 

4.4415**00 

HM 

0.44448 

0,44455 

0,44477 

1,00002 

0.44410 

0 24 

2.2090**02 

4.4472**00 

NH 

i. 00000 

1.00900 

1.00000 

1,00000 

1.00090 

INPUT  variables  V,M  assume  PcPO  AND  VAN  DRIEST 


I 


5Hn4-r-3 


5a040J12  fenter 

PROFILE 

TABULATION 

29 

POINTS,  delta  at  RQINT  29 

I 

Y 

PT2/P 

P/PD 

TO/TOD 

M/MD 

u/uo 

T/TD 

RHO/RhOD 

1 

0,0000”*00 

1 ,0000*t00 

NM 

0.9^1763 

0.08000 

0.00000 

1 .89835 

0.00000 

i.aBbO'-O'l 

l.6022“+00 

NM 

0.96052 

0.37'919 

0.4916b 

1 .68120 

0.29245 

3 

4.‘)S10"*0« 

1.6a76"t-00 

m 

U. 9618a? 

0.00107 

0.51654 

1 .65866 

0.31 142 

<4 

<l.l656”-0a 

1 .828S"tOO 

UtA 

0.96361 

0.03323 

0.55217 

1 .62445 

0.33991 

5 

t .931  l"*flO 

IIF. 

0.96514 

0,05022 

0.57462 

1,60152 

0.35892 

6 

6.7J10"-04 

2.0179"tOO 

NM 

0.966PO 

0.07075 

0.59231 

1.58318 

0. 57413 

7 

9.i7lO"«OU 

2.2333"  + IIU 

NM 

0.96666 

0.50826 

0.63090 

1 .54078 

0,40947 

a 

l.U(iO"-OS 

2.3736**0O 

NM 

0.970PO 

0.53109 

0.65399 

1.51412 

0.43193 

9 

1 .R5SU"-U1 

2.5172"t00 

NM 

0.97161 

0.55208 

0,67435 

1,48981 

0.45263 

to 

1.9U31"'0J 

2.7556"v00 

NM 

0.97390 

0.58602 

0.70622 

1.45030 

0.48695 

u 

2.it(l09"-01 

2.9o2o*  *00 

NM 

0.9757a 

0.61011 

0.73127 

1.41795 

U. 51572 

u 

i.9616"'0J 

3. 1627"t00 

NM 

0,97750 

0.63957 

0.75356 

1,16822 

0.54282 

n 

J.i|696"-VJ 

3.360l"VOO 

NM 

0,97913 

0.66369 

0.77403 

1.36013 

0.56908 

14 

i.ROOJ'-OJ 

3.5973*aOO 

NM 

0.96060 

0.68557 

0.79206 

1,13477 

0.59541 

15 

a.7J7r-05 

5.8009"tO0 

NM 

0,96250 

0.7141b 

0.81485 

1.30186 

0.62591 

U 

5.a<tl5".03 

9.0869"*00 

NM 

0,9  1454 

0.74498 

0.81848 

1.26677 

0.66190 

17 

6.27J8“-03 

9.3995"V00 

NM 

O,9U660 

0.77669 

0.86179 

1.23116 

0.69996 

10 

7.0i#2"-03 

9.669S"*00 

NM 

0,90035 

0.80393 

0.88104 

1.20103 

0.73557 

19 

7,»003'-03 

9.9592*a00 

NM 

0,99010 

0.83162 

0.89988 

1.17089 

0.78854 

20 

S.Sa71"-05 

5.1030**00 

NM 

0,99093 

0.84502 

0.90874 

1.15649 

0,78577 

21 

9.309l"-03 

5.5S38"*00 

NH 

0,99341 

0.88566 

0.93462 

1.11362 

0,83927 

22 

l.0577"-02 

6.0317"*00 

NM 

0.99565 

0.92675 

0.95934 

1.07157 

0.89527 

23 

1.1899*. 02 

6.9932**00 

NM 

0,99701 

0.96070 

0.97871 

1,03785 

0.94302 

1.3119*. 02 

6.716S"*00 

NM 

0,99904 

0.98258 

0,99071 

1.01661 

0.97452 

25 

1.9589*.02 

6.8690**00 

NM 

0.99966 

0.99419 

0.99693 

1.00551 

0.99147 

26 

1.5659". 02 

6.9098**00 

NM 

0,99968 

0.997T7 

0.99882 

1,00212 

0.99671 

27 

1.8199*. 02 

6.9270"*00 

NM 

0.99995 

0.9991 1 

0.99953 

1.00085 

0.99668 

26 

2.0739".O2 

6.9327*+00 

NM 

0.99998 

0.99955 

0.99976 

1.00042 

0.99934 

0 29 

2.9173*.U2 

6.9385**011 

NM 

1 .00000 

1.00000 

1.00000 

l.OOOOO 

1.00000 

INPUT 

variables 

Y,M  ASSUME 

P*PO  AND  VAN  DRIEST 

58040316  FENTER 

PROFILE 

TABULATION 

29 

POINTS,  DELTA  AT  POINT  29 

I 

V 

FT2/P 

P/PO 

TO/TOO 

M7HO 

U/UD 

T/TO 

RHO/RHDD 

1 

0.0000**00 

1 .ooflo**oo 

NM 

0.94823 

0.00000 

0.00000 

1.88795 

0.00000 

2 

2.2860*-0« 

1.6518**00 

NM 

0.96159 

0.39443 

0.50800 

1,65880 

0.30625 

3 

2,S19U*-04 

1,7024**00 

NM 

0.96235 

0,40701 

0.52215 

1.64585 

0.51725 

4 

4.0894*>04 

1,8119**00 

MM 

0.96389 

0.43217 

0.54995 

1.61939 

0,33961 

5 

5.3340"-04 

1.9333**00 

NM 

0.9654T 

0.45732 

0.57707 

1.59225 

0.36242 

6 

6.6294*«04 

2, 0107**00 

NM 

0.96642 

0.47215 

0.59275 

1.57599 

0.37610 

7 

9.1694"-04 

2.0845**00 

NM 

0.V6729 

0.48562 

0.60675 

1.56106 

0.38868 

B 

1.1684«-g3 

2.1772**00 

NH 

0.96835 

0.50180 

0.62331 

1.54296 

0.40197 

9 

1.6789". 03 

2,3113"*0O 

NH 

0,96983 

0,52426 

0.64584 

1.51758 

0.42557 

10 

2. 1044". 03 

2.4367"*00 

NH 

0.97111 

0.54358 

0.66476 

1.4955b 

0,44449 

1 1 

2. 6924*. 03 

2.544S**00 

NM 

0.97219 

0.55975 

0.68025 

1.97703 

0.46057 

12 

3. 4544*. 03 

2,6689"*00 

NM 

0,97340 

0.5T772 

0.69719 

1.45635 

0,47872 

13 

4. 2164*. 03 

2,7849**00 

NM 

0.97448 

0.59389 

0.71210 

1.43769 

0.49531 

14 

4. 9835*. 03 

5.0213**00 

NM 

0.97669 

0.62534 

0.74027 

1.40136 

0.52825 

IS 

5. 7429*. 03 

2. 9558**00 

NM 

0.97603 

0.61660 

0.73273 

1.41122 

0.51922 

16 

6,5075"-03 

1,0457**00 

NH 

0.97661 

0.62848 

0.74302 

1.39772 

0.51160 

17 

7. 7749". 03 

1.2168**00 

NM 

0.97626 

0.65004 

0.76165 

1.37284 

0. 55460 

18 

9,0424*>03 

5.4398"*00 

NM 

0.98007 

0.67700 

0.78422 

1.34185 

0.58441 

19 

1.0110*. 02 

3.7244"*00 

NM 

0.98225 

0.70979 

0.61066 

1.30441 

0.62148 

20 

1.1582". 02 

4.0953"*00 

NM 

0.98491 

0.75022 

0,84173 

1,25883 

0.66666 

21 

1.2850*. 02 

4.5265**00 

NM 

0.98778 

0,79470 

0.87403 

1.20962 

0.72257 

22 

1 ,4127"-02 

4.9973"*00 

NM 

0.99064 

0.84007 

0.90503 

1.16064 

0.77977 

23 

l.S192"-02 

S.4328**00 

NM 

0.99J08 

0.88005 

0.93060 

1.11064 

0.83208 

24 

1 .6662*. 02 

5.«056"*00 

NH 

0.99504 

0.91283 

0.95089 

1.08508 

0,87611 

25 

l.r940"-02 

6.1278**00 

NM 

0.99664 

0.94025 

0.96698 

1.05767 

0.91426 

26 

1.92l3*-02 

6.4046**00 

NM 

0.99795 

0.96316 

0.97997 

1.05521 

0.94664 

27 

2.0483*-02 

6.6209**00 

NH 

0.99893 

0.98068 

0.98963 

1.01632 

0.97182 

26 

2.l745*-02 

6.T900"*00 

NH 

0.99960 

0.99416 

0.99689 

1.00551 

0.99143 

0 29 

2, 3012*. 02 

6.8640**00 

NM 

l.OOOOO 

1.00000 

1.00000 

1.00000 

1.00000 

IN^UT  VARItBLCS  V,M  ASSUMC  f>«PD  AND  VAN  OKItST 


5805-A-l 




H : 2,  2.5,  3,  3.5 
R THETA  X lo'^  ; 6 - 14 

5805 

— 

TW/TR  : 1.0 

ZPG 

RECOVERY 

AW 

Continuous  flow  tunnel  with  flexible  symmetrical  nozzle.  W - H ■ 50.8  mm 
0.25  < PO  < 0.55  MN/m^.  TO  : 300  K.  Air.  RE/m  X 10‘®  : 32 

MOORE  D.R.,  1958.  An  experimental  Investigation  of  the  turbulent  boundary  layer  behind  a forward  facing 
step  In  supersonic  flow.  DRL  425, 

I The  test  boundary  layer  was  formed  on  one  of  the  flexible  nozzle  plates  and  one  of  two  extension  plates. 

One  of  these  continued  the  nozzle  contour  as  a flat  plate  (I  • 0.185  m).  The  other  had  a vertical  step 
(X  - 0 for  both  plates)  2.032  urn  hi  )h  approximately  25  itm  downstream  of  the  nozzle  exit  plane.  Provision 

8 was  made  for  10  survey  stations  on  the  centre  line  at  12.7  mm  Intervals  starting  at  X • 5.8  mm.  The  surface 

was  not  actively  cooled.  The  tunnel  was  run  for  a time  sufficient  to  ensure  that  all  temperatures  were 
constant  and  the  test  surface  was  near-adiabatic.  No  checks  are  reported  on  uniformity  of  flow,  transition. 

2-S  or  two  dimensionality.  The  tunnel  was  that  used  by  Naleld  (CAT  5801)  and  Stalmach  (CAT  5802). 

6 Static  pressure  cappings  were  located  Just  upstream  of  the  first  survey  station,  and  half  way  between 

succeeding  stations.  Wall  shear  stress  was  measured  with  a mlnaturized  FEB,  following  earlier  DRL  designs, 

7 with  a circular  element  of  5.35  mm  diameter.  Pitot  profiles  were  measured  with  a CPP  for  which  d^  > 0.508  mm. 
This  was  cranked  up  and  mounted  In  a streamwise  tube  for  which  d • 1.65  m before  being  led  through  the  wall 
In  a 22°  wedge  fairing.  The  traverse  gear  was  so  mounted  that  the  profile  normal  passed  through  the  centre 

8 line  of  the  next  station  upstream.  Thus  profile  and  CF  were  determined  at  comon  values  of  X. 

9 The  profile  data  were  reduced  assuming  constant  static  pressure  through  the  layer,  and  this  value  was 

obtained  from  an  Interpolation  of  the  wall  static  values.  Constant  total  temperature  was  also  assumed. 

II  No  profile  corrections  were  applied,  and  the  viscosity  was  calculated  from  Sutherland's  law, 

12  The  editors  have  presented  all  the  measured  profiles  and  the  associated  CF  values.  The  assumption  of  constant 
total  temperature  has  been  replaced  by  the  Crocco  / Van  Driest  temperature  correlation  with  an  adiabatic  wall. 

13  The  unit  Reynolds  number  for  all  the  profiles  was  the  same.  For  each  of  the  four  Mach  numbers  a set  of 

profiles  ware  taken  on  both  the  flat  plate  and  the  stepped  plate.  For  the  flat  plate  there  were  six  In  each 

set,  at  stations  1 (X  • 6.77  mm),  2,  3,  4,  6 and  9 (X  • 106.4  im).  For  the  stepped  plate,  profiles  vwre 

taken  at  stations  2,  3,  4,  6 and  9.  For  the  H « 2.0  stepped  case  (series  05)  there  Is  no  profile  for  station  9. 

14  CF  1$  presented  for  each  profile. 

$ DATA  SSOS  0101  - 0405  (flat  plate),  0501  - 0805  (step).  PT2  profiles.  NX  - 4-6.  CF  from  an  FEB  measured 
separately. 

15  Editors'  coemcnts 

The  two  test  configurations  allow  of  a direct  comparison  between  a "normal"  tunnel  wall  boundary  layer, 
and  tha  same  layer  subjected  to  an  abrupt  disturbance.  Unfortunately,  no  attempt  was  made  to  check  on 
cross-flow  affects,  which  are  likely  to  be  marked  In  the  region  of  the  step,  and  the  data  throughout  do 
not  appear  to  be  very  accurate.  The  only  comparisons  are  the  "Ring"  measurements  of  Peake  et  a1.  - CAT  7202, 
series  3 - which  should  be  free  of  cross-flow  effects,  and  the  profiles  measured  downstream  of  violent  trips 
by  Stone  A Cary  - CAT  7209. 

Thera  are  vary  few  profiles  for  which  measurements  extend  Into  the  moMentum-defIcIt-peak.  Tha  Integral  values 
should  therefore  be  treated  with  reserve.  The  author  remarks  that  data  for  station  9 (the  last  profiles)  were 
"extremely  erratic"  and  may  have  been  affected  by  the  tunnel  diffuser. 
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CAT  580$  nCORE  BCUNDARY  CONDITION*  AND  EVALUATED  DATA.  3l  UNITS. 


RUN 

HO  * 

TW/TR* 

RE02W 

CF  * 

H12 

H12K 

pw 

PO 

X • 

POO" 

PW/PD" 

RED2D 

CO 

H32 

M32K 

TW 

TO 

RZ 

TOO* 

3N  * 

02 

PI2* 

H92 

D2K 

UD 

TR 

50050101 

1.9910 

1 .onno 

5.8»21"tOJ 

2.2700"-01 

1.1155 

1.'I760 

1.3039'’*OU 

1.301U"*0« 

6.0O72"-D3 

2.5597't05 

1.0000 

9.118q"t03 

NM 

1.0109 

l.BOia 

2.0(iO3"  + O2 

1.9709“*02 

INFINITE 

2.9903"«02 

0,0000 

2.9319"-09 

0,0000**00 

0,0019 

3.b283“-09 

5, IbSl-^O? 

£.,B603"*02 

50050102 

1.9750 

1 .0000 

6,0718"+03 

2.2690“-03 

1.0702 

1.9595 

3.9196"*09 

1,9196"(.09 

1.9S07"-02 

2.5999"i05 

1 .0000 

9.9159"*01 

NM 

1.8099 

1.7990 

2.8870"*02 

1.6075**02 

INFINITE 

1.0019"t02 

0.0000 

2.9950*-O9 

0,0000**00 

0.0891 

1.9982"-09 

5. 1939"+02 

2.6970**02 

50O5O1OJ 

1.9980 

1.0000 

9,024a"*01 

2.2980*-01 

1.1288 

1.9756 

1.2856**09 

1,2656**09 

3.2207*-02 

2.5928"iOS 

1.0000 

9.9191*t03 

HH 

1.8027 

1.7921 

2.8810"*02 

1.6678"*02 

INFINITE 

2.9999“702 

0.0000 

1.0299*-09 

0.0000"*00 

0.0812 

3.7760*-09 

5.1715"*02 

2.8610**02 

58050100 

2.0000 

1.0000 

9.1970»+Ol 

2.2520"-01 

1.0787 

1.9929 

1.2590"*O9 

i.2590"*09 

0.0907"-02 

2.5500"T0b 

1.0000 

9.9913"*0l 

NM 

1.8196 

1.6073 

2.8809“*02 

1.6761**02 

INFINITE 

],0209"tO2 

0,0000 

l.l691*-09 

o.oooo**oo 

0,0890 

1.8996"-09 

5.1995**02 

2,8809**02 

50050105 

1.9510 

1.0000 

7.0987**01 

2.2ieo"-01 

1.0099 

1.9180 

1.9606**09 

1.9909**09 

5.7607*-02 

2.5091"t05 

1.0000 

1.0910**09 

NH 

1.8095 

1.7955 

2.6916**02 

1.7029**02 

INFINITE 

2.998i"+02 

0.0000 

3.5099*-09 

o.oooo**oo 

0.0811 

9.329B“-09 

5.1018**02 

2.6936"*02 

58050109 

1.9O90 

1.0000 

8.1110"*01 

2.0920"-01 

2.9981 

1.9109 

1.1951**09 

3.1951**09 

1.080l"-01 

2.9949'"0S 

t.OOOO 

1 .2S90"*09 

NH 

1.8070 

1.7960 

2.8887**02 

1.7095**02 

INFINITE 

1.0291"T02 

0.0000 

9.im8*'09 

o.oooo**oo 

0.0821 

S.1199*-09 

5.1591**02 

2.8887**02 

58050201 

2.5150 

1.0000 

9,5181**03 

1.9190*-01 

9.0895 

1 .4948 

1.7812**09 

1.7832**09 

9.8072*-0} 

1.2l71"+05 

t.OOOO 

8.7192"*01 

NM 

1.8192 

1.8051 

2.8201**02 

l.lt0B"*02 

INFINITE 

2,9959"T02 

0.0000 

2.9056"-09 

0.0000**00 

0.1069 

1.9719“-0U 

5.8192**02 

2.8201**02 

58050202 

2.5110 

1.0000 

4,9S15"*03 

1.9980*-01 

9.0902 

1.9992 

1 .a091**CI9 

1 .8091**09 

1.9507". 02 

3.2397"+05 

1.0000 

8.9299"*01 

NM 

1.8152 

1.8002 

2.8021**02 

1.3096**02 

infinite 

2.9791*t02 

0.0000 

2.92B0"-O9 

0.0000**00 

0,1090 

9,0179“-09 

5.7992**02 

2.6021**02 

58050205 

2.9850 

1.0000 

5.1997**01 

1.8150--01 

1.9719 

1.9927 

1 ,9909"*09 

1.9909**09 

1.2207". 02 

}.2198"T0S 

1.0000 

9.9779"*01 

NM 

1.8119 

1.7988 

2.8959**02 

l,1510"*02 

INFINITE 

1.0199"*02 

0,0000 

3,1595"-09 

0.0800**00 

0.1092 

9.2990*-0U 

5.7910**02 

2.8959**02 

50O5O2OU 

2.9170 

1,0000 

5.9S19"*01 

1.9190*-01 

1.8595 

1.9995 

2.1297“*09 

2,1297**09 

0.9907". 02 

1.|979"t05 

1,0000 

9.9908"*01 

NM 

1.8097 

1.7909 

2.89O0**O2 

1.1879**02 

INFINITE 

1.0099’T02 

0.0000 

3.17S9"»09 

o.oooo**co 

0,1011 

9.1099’"09 

5.7090**02 

2,8908**02 

58050205 

2.9570 

1.0000 

5,8012"*0l 

2.0120»-01 

1.8811 

1.9191 

2,0598**09 

2.0598**09 

5. 7907". 02 

}.2819"T0S 

1 .0000 

1.0799**09 

NM 

1.8151 

1.8017 

2.0519**02 

1.1997**02 

INFINITE 

l.a211"T02 

0.0000 

3.910t*-09 

0.0000**00 

9.103} 

9.8195“-09 

5.7951**02 

2,8519**02 

5805020b 

2.9390 

t.OOOO 

9.7902**01 

t.9190*-01 

3.8395 

1.9088 

2.1089**09 

2.10B9**09 

1.0891". 01 

1.2S11"*05 

1.0000 

1.2999**09 

NM 

1.8052 

1.7929 

2.6502**02 

1.1825**02 

INFINITE 

1.0209*902 

0.0000 

3.9970*»09 

0.0000**00 

0.1018 

5,1791*-09 

S.71e0"*02 

2,8502"*02 

58050101 

2.9550 

1,0000 

9,1291**01 

l.7050"-01 

9.9592 

1.9194 

l,25ll**09 

l.2511**09 

9. 8072". 01 

9.2959"9<IS 

t.OOOO 

9,19B5**03 

NM 

1.8259 

1.0092 

2,01O9**O2 

1.0958**02 

INFINITE 

1.0099"9n2 

0.0000 

2.99Tl*-09 

0,0000**00 

0.1207 

9.3707'-09 

9,2019**02 

2,8109**02 

58050102 

1,0990 

1.0000 

3,S9al**01 

1.82SO’-01 

5.2050 

1.9110 

1.0589**09 

1,0589**09 

l.9507"-02 

9.2909"t0S 

1.0000 

B.9995"*»1 

NM 

t.8129 

1.8159 

2.779l"*02 

1.0111**02 

INFINITE 

2.979l"+02 

0,0000 

2.7895*-09 

O.OOOO'+OO 

0.1299 

9.l792"-09 

9.2989**02 

2.7741"*02 

50050101 

1.0990 

1.0000 

3.7298"*01 

1.7980*-01 

5.1295 

1.9018 

I.O065**O9 

1,0885**09 

1.2207". 02 

9.28I9"t05 

1.0000 

8.7197**01 

NM 

1.0195 

1.0225 

2.8169**02 

1.0578**02 

INFINITE 

1.0209**02 

0.0000 

2.919I*-09 

0,0000"*00 

0.1241 

9.1098'-09 

9.281l"*02 

2.8169**02 

58050109 

1.0910 

1 .0000 

1.9787«*01 

1.99l0*-01 

5.1724 

1.1959 

l.0512"*09 

1.0512**09 

9. 9907". 02 

9.2509"*05 

1 .0000 

9.o11T**01 

NM 

1.8128 

1.8199 

2.7809**02 

1.0170**02 

INFINITE 

2,9828"*02 

0.0000 

l.tl99*-09 

0,0000**00 

0.1241 

9.7050"-(I9 

9,2538**02 

2.7809**02 

58050105 

1.0010 

1.0000 

9.9895“*0i 

1.7l20*-0l 

5,0959 

1.1909 

1.1912**09 

1.1912**09 

5. 7907". 02 

9.2a9B"*05 

1.0000 

1.0192**09 

NM 

1.8219 

1.6091 

2.8219**02 

1.0799"*02 

INFINITE 

1.029i"*02 

0.0000 

l,1022*«O9 

o.oooo**oo 

0.1219 

5.1112**09 

9.2SS3**02 

2.6219"*02 

58050109 

2.9920 

1,0000 

5.3102**01 

1.1910*-01 

9.9712 

1,9011 

1.2202**09 

1,2202**09 

1.0891". 01 

9,2]1}"*05 

1,0000 

t.2U7"*09 

NM 

1.0119 

1.7950 

2,7997**02 

1.0869**02 

INFINITE 

2.9981"*02 

0.0000 

1,8709“»09 

0.0000**00 

0.1202 

5.6597*-09 

9.1958**02 

2,7997*+02 

58050901 

1.5200 

1.0000 

1,I510«*01 

l.S280*-01 

9.9986 

1.4127 

7.0120**01 

7.0120**01 

9. 8072". 01 

5.5099"*05 

t.OOOO 

e.9iir**oi 

NM 

1.8208 

1.7987 

2.7759**02 

8.5928**01 

INFINITE 

2.9981"*02 

0.0000 

2.9489*«04 

0.0000**00 

0.1151 

5.0295"»«9 

9.5570**02 

2.7759»*02 

51050902 

1,9810 

t.OOOO 

1.1190**01 

1.90JO*-01 

9.1790 

1.4272 

7. *911**01 

7.9911**01 

1.9507"-02 

5.590l"*05 

1.0000 

9.1252**01 

NM 

1,8199 

1.7910 

2.7209**02 

8.5727**01 

INFINITE 

2.9372"*02 

0.0000 

2.9279*-09 

0,0000**00 

0.1118 

9.9717**09 

9.9958**02 

2.7209**02 

58050901 

1.5910 

1,0000 

1.1189**01 

l,1980“«0l 

9.9977 

1.4124 

9,6550**01 

9.8590**0I 

1.2207". 02 

5.59U"*05 

1 .0000 

8,9198**01 

NM 

1.8213 

1.8009 

2.7881**02 

8.5879**01 

INFINITE 

1.0122**02 

0.8000 

3.0025*>04 

0.0000**00 

0,1159 

5.t0l9**04 

9.5791**02 

2.7881**0? 

58050909 

1.5150 

1.0000 

1.1995**01 

1.52B0*>01 

9.9511 

1.4202 

7.1089**01 

7.1059**ol 

«.990T*.02 

5.519l"*05 

1.0000 

9.52T9**01 

NM 

1.0195 

1.7929 

2.7919**02 

8.5291**01 

INFINITE 

2,9909"*02 

O.ODOO 

1,0*05*-09 

0.0000**00 

0,1195 

5.2718**09 

9.5087**02 

2.79I9**02 

5S05-B-2 


CAT  'i605  BOORi;  [iOUNOARY  CONOITIONS  AHO  EWALUATCO  DATA.  31  UNITS. 


RUN 

HO  • 

TN/TR* 

HEP2W 

CK  * 

H12 

M12K 

PW 

PD 

X • 

POO* 

Pw/Pn* 

RED20 

CQ 

H32 

IU2K 

Th 

TO 

RZ 

TOO* 

3N  * 

02 

PI2* 

H42 

D2K 

UD 

TH 

58050'<0S 

3.S240 

1.0000 

3.4146*703 

1.3540**03 

6.4J27 

1.4049 

7.0141**03 

7.014r*0) 

';.7607"-02 

5.5351"+05 

1.0000 

9.6516*703 

II M 

1.8234 

1.7984 

2.79‘36"*02 

H.6673”*01 

IRFIMIE 

3.0194“ t02 

0,0000 

3.229Q"-04 

0.0000*700 

0.1352 

5.4583"-0'l 

6.5779**02 

2.7956"*02 

S80S0A06 

3.3150 

1.0000 

4,6115*703 

8.6040**09 

5.9558 

1.42S4 

9,3613"*03 

9.3bl3"*03 

1.0SAl"-0l 

5.4704"t05 

1 ,0000 

1 .2583*704 

IIM 

1.8003 

1.777b 

2.753l"*02 

9.2719**01 

INFINITF 

2,9ii50"t02 

O.UOOO 

3,7036"-04 

0.0000*700 

0.1260 

6.2408**44 

6.4000**02 

2.7531**02 

580SOSOI 

1.9780 

1,0000 

7.0136*703 

2.1770**03 

3,0502 

1.4380 

3.4082**04 

3.41)82**04 

U95u7"-02 

2.5770"t05 

1.0000 

1.0886*704 

NV 

1.8048 

1.7973 

2.8614**02 

1 .6821"*02 

INFINITE 

E.RiJaS'  + OE 

0,0000 

3.4500*-0a 

0.0000*700 

0.0824 

4.2822**04 

5.1435**02 

2.8814**02 

seososuz 

1,9950 

1,0000 

6.8671*705 

2.1240**03 

5.0657 

1.4340 

3.3154**04 

3.3154"*04 

3.2207»-02 

2.5700"t05 

1.0000 

1.0739*704 

i|M 

1.8131 

1.8057 

2,8257**02 

1 .6493**02 

INFINITE 

2.9(,22"  + 02 

0.0000 

3.3759“-04 

0.0000*700 

0.0836 

4.1730**04 

5.1370**02 

2.8257**02 

S80N0505 

1 .9640 

1,0000 

6.7339*703 

2.1900**03 

2.9937 

1.4228 

3.4822**04 

3.4822**04 

8.A<»07"-02 

2.5764"*05 

1,0000 

1.0412*704 

NM 

1.8223 

1.8156 

2.6254**02 

1 .6708**02 

INFINITE 

2.9S94"t02 

0.0000 

3.22l9*-04 

0.0000*700 

0.0825 

3.9260**04 

5,0897**02 

2.8254**02 

SSOSOSOA 

1.95B0 

1 .0000 

7.9245*703 

2.1150**03 

2.9821 

1.4158 

3.5120**04 

3. 5120**04 

5.7607".02 

2.5743"*05 

1,0000 

1.2223*704 

NM 

l.eil4 

1.0014 

2,8512**02 

1 .6762**02 

INFINITE 

2.9650"»02 

0,0000 

3.7055"-04 

0.0000*700 

0.0818 

4.6462**04 

5.0857**02 

2.8312**02 

S80S080I 

2.4030 

1.0000 

6.0244*703 

1.8470**03 

3.4617 

1.4424 

2.0201**04 

2,0201"*04 

I.9S07«-02 

I.2iB4"*05 

1,0000 

1.1251*704 

NM 

1.7961 

1.7835 

2,8169**02 

1.3497**02 

INFIHllE 

2.9B72“t02 

0.0000 

3.5S28*-04 

0.0000*700 

0.0988 

4.9342"-04 

5.7371**02 

2.8169**02 

^80S06U2 

2.9370 

1,0000 

6.7165*703 

1 ,6teo**03 

1.9011 

1.4407 

2.0945"*04 

2,0945**04 

3,2207»-02 

3,2442“«0S 

1.0000 

1.2425*704 

IIP 

1.7930 

1.7796 

2.8054"*02 

1.3591**02 

INFTNITF 

2.9733"»02 

0.0000 

3,8621’-04 

0.0000*700 

0,1012 

5.3423"-04 

5,6962**02 

2,8I>54"*02 

S80S0801 

2.4050 

1.0000 

7.0103*703 

1.5040**03 

3.8324 

1.4406 

2.21 0S"*04 

2,2105"*04 

i|,4907"-:c 

3.2570“*05 

1,0000 

1 .2816*704 

NM 

1 .7954 

1.7812 

2,7944"*02 

1.3721"*02 

Infinite 

2.9094"*fl2 

0,0000 

3. 8769*. 04 

0,0000*700 

o.ioni 

5.3056**04 

5.6484**02 

2,7944**02 

S605080'( 

2,4630 

1.0000 

6.2635*703 

1.8550**03 

3.9268 

1,4109 

1 ,9635“*0M 

1 ,9635«*0U 

S.7607*-02 

3,2672“*0S 

1,0000 

1.1784*704 

NM 

1.8121 

1.7961 

2.8261**02 

1.3427«*02 

INFINIIF 

2.9983“*02 

0.0000 

3.7694*"04 

0.0000*700 

0.1041 

'3.1423**04 

5.7687**02 

2.8261"*D2 

S80$060<; 

2.4330 

1.0000 

8.5625*703 

1.7480**03 

1.6054 

1,3920 

2.1072"*04 

2,1072"*04 

l.088l«-01 

I.2«35“+05 

1.0000 

1.5010*704 

NM 

1.6071 

1.7925 

2.81.36**02 

1 ,3653"*D2 

INFINITE 

2.9ai7"T02 

O.OOflO 

4. 9244*. 04 

0.0000*700 

0.1014 

6,6823**04 

5.6999»*02 

2.8136“*02 

saaso7oi 

1.0190 

1,0000 

4.4922*703 

1.7630**05 

5.0960 

1.3993 

1.1341**04 

1,1341"*04 

I,9S07*-02 

4.28*2*t05 

1,0000 

1,0451*704 

NM 

1.8219 

1.8061 

2.7736**02 

1.0533**02 

INFINITE 

2,9733“t02 

0.0000 

3.3600*.04 

0.0000*700 

0.1224 

5,0916**04 

6,2123**02 

2.7736**02 

S80S0702 

3.0090 

1 ,0000 

4,6435*703 

1.5910**03 

5.0783 

1.4014 

1 .1609"*04 

1.1609**04 

3.2207*-02 

4.3224"T0S 

1.0000 

1,0757*704 

NM 

1.8199 

1,8040 

2.7793**02 

1 ,0598**02 

INFINITE 

2.9789"+02 

0,0000 

3.4200**04 

0.0000*700 

0.1219 

5.1871**04 

6.2107**02 

2,7793**02 

SB0N87U3 

2.9810 

1,0000 

4.9694*703 

1.7320**03 

5.0086 

1.4001 

1 ,2n41"*04 

1 .2041**04 

4.4')07«-02 

4.29a7"t05 

1,0000 

1.1373*704 

NM 

1.8159 

1.8020 

2.7988**02 

l.0796"*02 

INFINITE 

2.9983“*02 

0.0000 

3,6148**04 

0.0000*700 

0.1211 

'3.4534**04 

6.2102**O2 

2.7988**02 

SB05o7()il 

l.OOlO 

1.0000 

4.4898*703 

1.7470**03 

4.8015 

1.4206 

1,1613"*04 

1.1613**04 

5.7607»-02 

4.2B51“*05 

1,0000 

1.0365*704 

NM 

1.8155 

1.7986 

2,7977**02 

1.0695**02 

INFINITE 

2.9983"t02 

0,0000 

3.3446*-04 

0.0000*700 

0.2061 

4,9560**«4 

6.2265**02 

2.7977"*02 

S80S070S 

2.6970 

1,0000 

6.4752*703 

1.6530**05 

4. 7883 

1.383) 

l.)626"*04 

1 .3626**04 

I.0841"-0l 

4.2fl5S*t05 

1,0000 

1,4356*704 

NM 

1.8156 

1.7986 

2.7796**02 

1.1101**02 

INFINITE 

2.9713*702 

0,0000 

4.3197**04 

0.0000*700 

0.1183 

6.4261**04 

6,1197**02 

2.7796**02 

S80S0801 

1.4970 

1 ,0000 

3.8569*703 

1.2810**03 

6.4387 

1.4195 

7,2991**03 

7.2991**03 

l.9S07"-02 

5,5415"t05 

1,0000 

1.0835*704 

NM 

1.8035 

1.7810 

2.7348**02 

6.5692**01 

INFINITE 

2.9S2a*t02 

0,0000 

3.4518**04 

0.0000*700 

0.1331 

6.0460**04 

6,4905**02 

2.7348**02 

SBO508O2 

1.5250 

1.0000 

3.B172"603 

I.1630'*03 

6.4619 

1.4073 

7,0162**03 

7.0162**03 

3. 2207“. 02 

5.S445"705 

1.0000 

1.0840*704 

NM 

1.6096 

1.7871 

2,7348**02 

8.4757**01 

INFINITE 

2.9519*702 

0.0000 

3.5065*-04 

0.0000*700 

0 . 1 342 

6.1109**04 

6.5066**02 

2.7348**02 

SBosoagi 

1.4640 

1.0000 

5,8948*703 

l.3U0*-03 

6.2581 

1.3896 

7,6488**03 

7.6488**03 

H.NOOT^-OE 

5.5425*705 

1.0000 

1.0786*704 

NM 

1.8186 

1.7994 

2.7576**02 

8.7536**01 

INFINITE 

2.9761*702 

0,0000 

3.4l6S*-04 

0.0000*704 

0.1335 

5.7718**04 

6,4980**02 

2.7576**02 

SB0S0B04 

3.5250 

1.0000 

S.7S7l*t03 

1.3250**03 

6.4443 

1.399! 

6,9875"*03 

6.9875**03 

5.7607"-02 

5.5216*705 

1.0000 

1.0644*744 

NM 

1.8161 

1.7958 

2,7663**02 

8.5793**01 

INFINITE 

2,9900*702 

0.0000 

3.5201**04 

0.0000*700 

0.1348 

6.027!"-04 

6,5463**02 

2,7683**02 

Titosoeoi 

1.2600 

1,0000 

5,3817*703 

9,5150*-04 

5.7744 

1.4164 

1.0!2l“*04 

1,0321**04 

5. ’■711*705 

1.0000 

1.3746*704 

NM 

1.8046 

1.7821 

2,7863**02 

9.5931**01 

INFINITE 

2.9981*702 

0,0000 

3.9230**04 

0.3000*700 

0.1276 

6.4*!2*-04 

6,4019**02 

2.7863**02 

seosonos  H30FIE 

PROFILE  TABULATION 

23 

POINTS,  DELTA  AT  POINT  23 

I 

Y 

PT2/P 

P/PO 

To/roo 

M/MO 

u/uo 

T/IO 

RhO/RHOu*U/UD 

1 

0.i)000"t00 

1 .OOOO’YOO 

NM 

0.92S8S 

0,00000 

0.00000 

3.22501 

0.00000 

2 

2.5'l00'-0'l 

J.lbY9"tOO 

NM 

0.95479 

0.00692 

0.62072 

2.35690 

0.26504 

1 

j.o«ao"»o« 

J.ObbS"YHO 

NM 

0,95714 

0.02963 

0.60961 

2.26629 

0.28413 

<t 

J.5S60’*00 

3.692S"Y00 

NM 

0,95880 

0.00608 

0 .66696 

2.23500 

0.29855 

5 

9.a2b0"*0l) 

<t.lt>79"Y00 

NM 

0,9b215 

0.07872 

0.69965 

2,13600 

0.32755 

6 

7.J660"'00 

((.Tbll'  + OO 

NM 

0,9AblD 

0.51673 

0.731.77 

2.01738 

0. J6521 

7 

9.90d0"»ai| 

5.348Q’t00 

NM 

0.9b9l9 

0.55108 

0.76052 

1.92067 

0.39722 

8 

1.299«'>01 

5.889J>tOO 

NM 

0.97197 

0.58116 

0.78862 

1.80139 

0.42827 

9 

l.4986"-01 

b.4929"+00 

NH 

0.97079 

0.61294 

0.81239 

1.75669 

0.06246 

ID 

l.7526"-0J 

T.07U**00 

NM 

0.97726 

0.64188 

0.S3262 

1.68261 

0.49484 

11 

j.OOdb’-Ol 

7.b2«3‘900 

NM 

0.97900 

0.66856 

0.85015 

1.61700 

0.52576 

12 

2.2606*-OT 

8.2713'+00 

NH 

0.98176 

0.69807 

0.66835 

1.50737 

0.56118 

IJ 

2.SI46'«oa 

8.8439”tOO 

NM 

0.98367 

0.72333 

0.68301 

1,09025 

0.59252 

U 

2.7686’-01 

9,38O0*YOO 

NM 

0.98591 

0.75050 

0.90001 

1.02277 

0.63258 

IS 

J.0226"-Ol 

1.0283'YOl 

NM 

0.98788 

0.78320 

0.91063 

1.36377 

0.67066 

Id 

a.27b6''-01 

1.0903‘+0l 

NM 

0. 98908 

0.80760 

0.92636 

1.31570 

0.70408 

17 

3,S106''-01 

i.isao’+oi 

NM 

0. 99111 

0.83343 

0.93810 

1,26697 

0.74043 

le 

4.018b*-0S 

1.5038"+0l 

NM 

0.99022 

0.88609 

0.96026 

1.1T335 

0.81839 

19 

btSObb'^Ol 

1.030b’i01 

NM 

0.99659 

0,93019 

0.97670 

1.10249 

0.88590 

20 

S.lOSb'-O] 

1.5777**01 

NM 

0,99899 

0.97843 

0.99316 

1.03033 

0.96392 

21 

b,32l|b'«a3 

I.b2b0*90t 

NM 

0.99971 

0.99376 

0.99805 

1.00866 

0. 08948 

22 

T.59ilb"-03 

1.6332M01 

NM 

0.99982 

0.99603 

0.99876 

1,00550 

0.99330 

D 21 

8.8bllb*«03 

l.b4S9"b01 

NH 

1.00000 

1.00000 

1.00000 

1.00080 

1.00000 

INPUT 

V89IABL.E8  Y, 

iM  ASSUME 

PaPD  AND 

VAN  DRIEST 

58050801  MOORE 

PROFILE 

TABULATION 

22 

POINTS,  delta  at  point  22 

t 

Y 

PT2/P 

P/PP 

to/iod 

N/MD 

U/UD 

T/TD 

NHO/RHOU*U/liD 

1 

O.OOOO’tOO 

1.0000**00 

NM 

0.92618 

0.00000 

0.00000 

3.19144 

0,00000 

2 

2.5000'-00 

3.l021*o00 

NM 

0.95457 

0.40463 

0.62012 

2.54872 

0.26403 

3 

3,ooao'>oo 

3.3982*100 

NM 

0.95695 

0.42780 

0.64566 

2.27789 

0.28345 

4 

3.5560"-QO 

3.6293*100 

NM 

0.95871 

0.44495 

0.66382 

2.22576 

0,29625 

5 

0.8260*>00 

3.9610*100 

NM 

0.96109 

0.46840 

0.68764 

2.15521 

0,31906 

6 

7,3660*-04 

0.3059*100 

NM 

0.96365 

0.49414 

0.71248 

2.07899 

0.34271 

7 

0,9060«-00 

0,6603*100 

NM 

0.96562 

0.51415 

0.73089 

2,02077 

0.36169 

8 

1,2006*>03 

5,0069*100 

NM 

0.96765 

0.53532 

0.74951 

1,96036 

0.38233 

9 

1.0986"-03 

5.0328*100 

NP 

0,96999 

0.56019 

0.77054 

1.89098 

0.40736 

10 

l.7526’-03 

5.9017*100 

HM 

0.97257 

0.58850 

0.79271 

1.81437 

0,43690 

11 

2,0066*-03 

6.0156*100 

NM 

0.974T9 

0.61367 

0.81145 

1.74847 

0,46409 

12 

2.2606*-03 

7,1236*100 

NM 

0.97782 

0.64941 

0.83635 

1.65857 

0.50426 

13 

2.0106"«03 

7.6170*100 

NM 

0.98049 

0.68259 

0.85775 

1.57911 

0,54319 

to 

2.7686“-01 

8.5712*100 

NM 

0.96313 

0.71690 

0.87830 

1.50095 

0.58516 

15 

3.0226"-03 

9.2955*100 

NM 

0.98542 

0.74836 

0.89580 

1.43286 

0.62518 

16 

3.2766’>03 

1.0093*101 

NM 

0.98771 

0.78153 

0.9U00 

1.36474 

0.66899 

17 

1.53U6"-03 

1.0838*101 

NM 

0.98967 

0.81127 

0.92736 

1.30673 

0.70969 

16 

1.7806'-0! 

1.1600*101 

NM 

0.99160 

0.84215 

0.94136 

1.24948 

0,75340 

19 

0.2926*-03 

1.3102*101 

NM 

0.99478 

0.89705 

0.96402 

1.15487 

0.83474 

20 

5.0506*«03 

1.5080*101 

NM 

0.99825 

0.96340 

0.9S809 

1.05191 

0.95933 

21 

6.3206*-03 

1.6152*101 

NM 

0.99991 

0.99800 

0.99937 

1.00276 

0.99663 

D 22 

7.S906"-05 

1 .6215*101 

HM 

1.00000 

l.ooooo 

1,00000 

1.00000 

1.00000 

INPUT 

variables  Y 

,M  assume 

piPD  and  van  driest 

58050802  MyoRc 

PROFILE 

TABULATION 

22 

POINTS,  DELTA  AT  POINT  22 

I 

Y 

PT2FP 

P/PO 

TO/TOD 

M/MO 

U/UO 

T/TD 

RHQ/RHOO«U/UO 

1 

O.OOOO’FOO 

1 ,0000*t00 

NM 

0.92584 

0.00000 

0.00000 

3.22667 

0.00000 

2 

2.5T00"-04 

3.0950"t00 

NM 

0.95416 

0.4O08S 

0.61794 

2.37642 

0.26001 

3 

3.0480**04 

3,12Tl"+00 

NM 

0.95604 

0.41901 

0.61818 

2.31979 

0.27510 

4 

4.5720**04 

5.9278"t00 

NM 

0.96050 

0.46241 

0.68367 

2.18592 

0.31276 

5 

7.1120**04 

4.4523*t00 

NM 

0.96398 

0.49702 

0.71710 

2.08165 

0.34449 

6 

9.6520**04 

4,8084*+00 

NM 

0.96615 

0.51915 

0.71721 

2.01652 

0.36559 

7 

1.2192"*03 

5.1S56"t00 

NM 

0.96830 

0.54156 

0.75662 

1.95194 

0.38763 

6 

1 .473Z"-03 

5.5538*+00 

NM 

0.97026 

0.56255 

0.77197 

1.89285 

0.40689 

9 

1.7272"*03 

6,0690*t00 

NM 

0.97282 

0.59064 

0.79594 

1.81602 

0.41829 

to 

1.9812“*03 

6.5373*700 

NM 

0.97497 

0.61564 

0.81395 

1.75146 

0.46473 

11 

2.2352**03 

7,l41l“t00 

NM 

0.97753 

6.64511 

0.83485 

1.67475 

0.49849 

12 

2.4692*-03 

7.7664"700 

NM 

0,9*062 

0.67574 

0.85474 

1.59992 

0.53424 

13 

2.FS32**03 

8,4557*700 

NM 

0.98218 

0.70610 

0.87314 

1.52911 

0.57101 

14 

2.9972**03 

9.1613*700 

NM 

0.98465 

0.T3674 

0.89050 

1.  16 096 

0.60953 

IS 

3.2512**05 

9.8832*700 

NM 

0.98677 

0.76681 

0.90641 

1.19727 

0.64870 

16 

3.5052**U3 

1.0663*701 

HM 

0.9S866 

0.79801 

0.92185 

1,31444 

0.69081 

17 

3.7592**05 

1.1452*701 

HM 

0,99079 

0.82837 

0.91588 

1,27641 

0.73121 

18 

4.0132**03 

1.2286*701 

NM 

0.99266 

0.65929 

0.94924 

1.22031 

0.77787 

19 

4.S212**03 

1.3T«8*701 

HM 

0.99564 

0.91214 

0.97018 

1.13082 

0.85795 

20 

5.2832**01 

1.5477*781 

NM 

0.99651 

0.96851 

0.98991 

1.04469 

0.94757 

2| 

6.5S12**0S 

1.6276*701 

NM 

0.99972 

0.99404 

0.99614 

1.00827 

0.98996 

0 22 

7.8232**01 

1 ,6468*701 

NM 

l.ooooo 

1.06000 

1.00000 

i.oooeo 

1.00000 

INPUT 

VARIABLES  Y, 

>H  assume 

P»PD  AND  VAN  PRIEST 

5805-r-2 


58050601  MOORE  PROFILE  TABULATION  Z1  POINTS,  DELTA  AT  POINT  21 


I 

y 

PT2/P 

P/PO 

TO/TOO 

(VND 

U/UO 

T/TD 

RHn/Rnno*u/uo 

1 

O.OOOO'tOO 

1 .OQOo'yoo 

NM 

0.92859 

0.00000 

0.00000 

3.15027 

0,00000 

2 

2,5400"-0a 

1,3644"*00 

NM 

0.95711 

0.42927 

0.64480 

2.25625 

0.28578 

J 

1.0A80"-0A 

1.5550“+00 

NM 

0.95658 

0,44371 

0.66011 

2.21530 

0.29825 

A 

4.1180"-04 

4.0270"*00 

NM 

0.96197 

0. 47748 

0.69423 

2.11394 

0.32841 

5 

6,8580"-04 

4.801 0"+00 

NM 

0.9656B 

0,51550 

0.72971 

2.00530 

0.36389 

t> 

9,J»60"-04 

5.0021"t00 

NM 

0.96805 

0.54013 

0.7S151 

1.93587 

0.38820 

7 

l.l913"-03 

S.:9'’8"t00 

NM 

0.97023 

0.56351 

0.77101 

1.87204 

0.41186 

8 

1.4478"-03 

5.8056‘tOO 

NM 

0.97231 

0.58661 

0.78932 

1.81058 

0,43595 

0 

1.7018"-01 

8.2755"t00 

NM 

0.97457 

0.61201 

0.80844 

1.74492 

0.46331 

10 

1,9558'-0J 

8,y644"*00 

NM 

0.9T684 

0.65857 

0.82731 

1.67852 

0.49288 

n 

2,2090"-03 

7,1469"»00 

NM 

0.97914 

0.66657 

0.34606 

1.61106 

0.52516 

12 

2.4618''-03 

7.9154"*00 

NM 

0.98128 

0.59371 

0.86316 

1.54822 

0.55752 

11 

2.7178"-03 

8.5190"*00 

NM 

0.98345 

0.72229 

0.86010 

1,48472 

0.59277 

14 

2.9718"*01 

9.1947’tOO 

NM 

0.98555 

0.75115 

0.89616 

1.42337 

0.62961 

15 

1.22S8*-01 

9,820BV00 

NM 

0.98719 

0.77771 

0.91007 

1.36935 

0.66460 

18 

1.4798"-01 

1.0569"t01 

NM 

0.98942 

0.80831 

0.92513 

1.30992 

0.70625 

17 

1.7118"-0l 

1.1235"*01 

NM 

0.99108 

0.83458 

0.91728 

1.26125 

0.74314 

IS 

4.2ai6"-0! 

1.2758"*01 

NM 

0.99445 

0.89174 

0.96147 

1.16250 

0.82707 

19 

4.7498"*U1 

1.4219"t01 

NM 

0,99726 

0.94400 

0.98116 

1.08028 

0.90824 

20 

5.2578"-03 

1.5278“t01 

NM 

0.99900 

0.9T893 

0.99J16 

1.02930 

0.96489 

D 21 

6.52r8"-03 

1.5919«*01 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

variables 

V)M  assume 

PaPD  kKO 

VAN  DRIEST 

56050800  MOORE  PROFILE  TABULATION  22  POINTS,  DELTA  AT  POINT  22 


: 

Y 

PT2/P 

P/PO 

TO/TOD 

H/MD 

U/UO 

T/TO 

RH0/RH0D"U/UD 

1 

0.0000‘TOO 

1.0000**00 

NN 

0.92584 

0.00000 

0.00000 

3.22667 

0.00000 

2 

2,S400*-94 

3.1305**00 

NM 

0.95445 

0.40369 

0.62115 

2.36756 

0.2623b 

3 

3.3020"-04 

1.5356“*00 

NM 

0.95766 

0.43461 

0.65500 

2,27137 

0.28837 

4 

5.8420"-04 

4,2977**00 

NM 

0.96299 

0.48TO9 

0.70776 

2.11129 

0.3352-; 

5 

e,3820’-U4 

4.8318**00 

NM 

0.96628 

0.52057 

0,7S84T 

2,01239 

0.36696 

6 

1 .092C>a3 

5.2935"*00 

NM 

0.96889 

0.54750 

0,76186 

l.«34f! 

0.39388 

7 

l,3462'-03 

5.7557“*00 

NM 

0,97128 

0.57362 

0.78279 

'.8^227 

0.42034 

a 

1,6002"-01 

6.2139**00 

NM 

0.97351 

0.59630 

0,80170 

1.74553 

0.44650 

9 

l.8542'-01 

6,7165**00 

NM 

0.97576 

0.6241 1 

0.02041 

1.72746 

0.47478 

10 

2.1082'-03 

7.2172**00 

NM 

0.97783 

0.64879 

0.83731 

1 . 6655* 

4.50272 

11 

2.3622*>03 

7.7742*y00 

NM 

0,97997 

0,t75l8 

L.'i5438 

1 .60128 

0,53356 

Ic 

2.61b2'*-«3 

8,3346**00 

NH 

0.98197 

0.70071 

v..f6'796 

1,54144 

0,56438 

’.3 

2.8702*>03 

B.9096**00 

NM 

0,98386 

0.72596 

0,88452 

1 .'l>45b 

0.59582 

14 

3.1242'-03 

4.5254**00 

NM 

0.9857C 

0.75206 

0.49874 

1.42(12 

0 .62931 

IS 

S.3782*«03 

1.0164**01 

NM 

0.96760 

0.7790: 

0,412*7 

1.37232 

0.66U9L 

16 

6322**03 

1.0823**01 

NM 

0.98927 

0.80426 

0. 02481 

1.32226 

0,69942 

17 

3.es62*«03 

l,15S5**0l 

NM 

0.99099 

0.83149 

0.9JT27 

1.27061 

0.73765 

18 

4.1402**03 

1.2270**01 

NH 

0.99263 

0.8SB72 

0.94900 

1.2P13L’ 

0.77705 

19 

4,6482**03 

..S75S*t01 

NM 

0.99558 

0.91121 

0.96976 

1 ,13.-64 

0,85619 

20 

5.1562**02 

1.5058«*01 

NH 

0.99784 

0.95489 

0.08534 

1,66'‘T9 

0.9255? 

21 

8,9182**03 

1.6018**01 

NM 

0.99934 

0.98582 

0.  >9554 

1.01982 

0.97619 

0 22 

7,1882**03 

1.6468**01 

NM 

1.08000 

uoooog 

1.00000 

1 ,04000 

1.00000 

INPUT 

variables  y 

,M  hSSUME 

PaPD  AND 

VAN  DRIEST 

58050805 

profile 

TABULATION 

22 

POINTS,  delta  at  point  22 

I 

V 

PT2/P 

P/PO 

TO/TOD 

M.MU 

U/U-) 

T/T*) 

R1 . /HHOO*U/UD 

1 

0.0000**00 

1 ,0000**00 

NM 

0.92U2T 

0.00404 

0 .00003 

2.90447 

O.OOOTO 

2 

2.5400*-04 

2.7168"'00 

NM 

0.95438 

0.39908 

0.59576 

2,22852 

0.26713 

3 

3.3480**07 

2.9936"*00 

NM 

0,95684 

0.42454 

0.62427 

2.16227 

0.28671 

4 

3.8100'«04 

3.2387**00 

NM 

0.95888 

0.44571 

0.64700 

2.10724 

0.39704 

5 

6.3500*-04 

3.8212**00 

NM 

0.96331 

0.49202 

0.69373 

1.98791 

0.14867 

6 

«.09C0*-04 

4.293:**00 

NM 

0.96655 

0.52638 

0.72580 

1.90122 

0.38175 

7 

».l«34*-03 

4.68T't"*00 

NW 

0.94901 

0.55337 

0.74952 

1.81456 

0.4085b 

8 

l.S970"-03 

5.0982**00 

NM 

0.97140 

0.58006 

0.77176 

1.77015 

0,4.1598 

9 

1.6514"-0S 

5. 5234**00 

NM 

0,97370 

0.60644 

0.79258 

1.70810 

0.46402 

10 

i.90SO**03 

5.9364*v00 

NM 

0.9T579 

0.63098 

0.81096 

1.65192 

0.49093 

i: 

2.l590*-03 

6.3444**04 

NM 

0.97772 

0.65423 

0.82762 

1,59999 

0.51717 

12 

2.4I30**03 

6.7787**00 

NM 

0,97964 

0.67822 

0.84389 

1,54820 

0.54508 

13 

2.6679*-03 

T.2760**40 

NM 

0,98169 

0.70460 

0.86092 

1,49292 

0.57667 

14 

2,92I0'*05 

7,T681**0J 

NH 

0.98359 

0.72975 

0 *.7631 

1.44199 

0.60/71 

15 

3,lT50*-03 

»,J9O3**00 

NM 

0.985'b 

0,75552 

0.19127 

1.19161 

0,64045 

16 

3.4290*-01 

1.8112**00 

NM 

0.9*7»0 

0.70057 

0.90496 

1.34480 

0.67293 

IT 

5.6B30*-03 

9.5357**eo 

NM 

0.98883 

0.90460 

0.91766 

1,30075 

0.70548 

18 

3.9370"-03 

4.8485**00 

NM 

0.99053 

0.82761 

0.92913 

1.26038 

0.73718 

19 

4.4450"-03 

I.l02«’*0l 

NM 

0.99345 

0.87822 

0.95*55 

1.17644 

0.80S69 

20 

4.4530*«03 

1..I219**0I 

NM 

0.99624 

0.9*750 

0.4T308 

I.IOIIT 

0.8836E 

21 

5.7150'-03 

i.im**oi 

NM 

0.99900 

0.98.160 

0.9935S 

1.02450 

0,96979 

0 22 

6,9e50**O3 

1.4155'  *01 

NM 

1.00000 

1,00000 

1.00090 

1.09000 

1 .00000 

INPUT 

VARIABLE* 

Y.M  ASSUME 

PaPN  AND  VAN  DNlCtT 

axisymmetrlc 

M : 8 - 10 

R THETA  X 10'^  : 1 - 3 

5901 

TH/TR  ; 0.5 

FPG  - SHT 

Conical  nozzlo.  Continuous  running.  D > 50  mm, 

3,4  < PO  < 6.2  HN/m^  TO  : 756  K.  "Superdry"  Nitrogen.  5 < RE/m  X 10"®  < 10. 

HILL  F.K.,  1959,  Turbulent  boundary  layer  measurements  at  Mach  numbers  from  8 to  10,  Physics  Fluids,  2, 
778-680. 

And  Hill  (1956)  and  private  communications. 

\ The  test  boundary  layer  was  formed  on  the  wall  of  a conical  nozzle  (semi-apex  angle  with  an  outlet 

diameter  of  50.8  mm.  The  surface  was  of  electroformed  nickel  with  a roughness  less  than  0.13  ym.  An  insert 

could  be  placed  in  the  throat  so  as  to  Increase  the  expansion  ratio.  The  nozzle  wall  was  cooled  by  the 

Z surrounding  room  air,  and  ran  until  temperatures  had  reached  equilibrium.  The  flow  was  "uniform  and  stable". 

3 No  measurement  of  transition  is  reported,  but  it  is  stated  to  be  "consistent".  The  boundary  layer  had  passed 

4 through  the  very  strong  expansion  at  the  throat,  hut  pressure  and  Mach  number  gradients  in  the  test  area 

5 were  small,  the  flow  in  the  free  stream  being  very  close  to  a spherical  source  flow.  There  was  no  evidence 

of  cross-flow  or  separation  in  the  boundary  layer,  and  the  nozzle  was  mounted  so  that  it  could  be  rotated 
about  its  own  axis,  the  probes  remaining  stationary,  providing  a check  on  the  axial  symmetry  of  the  flow. 

No  circumferential  variations  were  found  within  experimental  accuracy. 

6 Wall  pressure  was  measured  using  a small  static  hole  at  the  axial  location  of  the  profile  normal.  The  wall 
temperature  was  recorded  by  a thermocouple  mounted  in  an  open  port,  flush  with  the  wall  surface,  and  sealed 
with  cement. 

7 Pitot  measurements  were  made  with  a rake  carrying  four  probes  at  y Intervals  of  13(E)  mm.  The  two  central 

probes  were  CPP  (d^  ■ 1.07,  ■ 25  mm)  while  the  two  outer  probes  were  FPP  (hj  • 0.20,  hj  • 0.13, 

bj  • 1,6  lEl  , 1 • 25  mn)  formed  by  flettening  the  tube  used  for  the  inner  probes.  The  rake  could  be 
traversed  right  across  the  nozzle  so  that  the  outer  FPP  could  enter  the  boundary  layer  on  either  side  and 
approach  the  wall.  Four  identical  total  temperature  probes  were  mounted  in  a similar  manner.  These  were 
STP  consisting  of  a ceramic  tubing  shank  (d  • 2,5  mm)  carrying  an  iron-constantan  thermocouple  with  a 
vented  shield  which  reduced  in  diameter  towards  the  tip,  so  that  the  tip  face  had  dj  • 1.27,  » 0.51  mm. 

The  overall  slender  length  of  the  probes  was  SI  mm.  A static  pressure  survey  showed  negligible  normal 

8 pressure  gradients.  Measurements  were  made  at  two  stations,  50.8  mtn  apart,  and  at  distances  X from  the 
throat  of  approximately  190  [E]  and  240  [E]  mm.  Pitot  and  total  temperature  traverses  were  made  on  the 
same  normal  using  the  senw  traverse  gear,  perpendicular  to  the  axis  of  the  nozzle. 

9 The  profiles  were  obtained  in  a very  large  number  of  runs,  for  which  there  were  slight  variations  of  total 
temperature  and  pressure  from  the  selected  nominal  values.  Spot  profile  values  were  cross  plotted  and 
normaliaed  to  the  nominal  total  state.  (For  all  runs  one  at  least  of  the  probes  was  in  the  free  stream), 

The  total  temperature  values  were  interpolated  to  the  y-values  of  Pitot  measurements.  In  general  the  wall 
temperature  was  obtained  by  extrapolating  the  TO  profile  to  the  wall.  The  value  so  deduced  agreed  with 
that  recorded  by  the  thermocouple  to  'within  a few  degrees".  The  author  also  presents  skin  friction  and 
heat  transfer  values  obtained  from  the  gradients  of  the  velocity  and  total  temperature  profiles  close  to 
the  wall.  The  author's  recovery  factor  was  0.65. 

10  No  corrections  were  applied  to  the  profile  data,  the  possible  viscous  and  rarefied  flow  effects  having  been 
calculated  to  give  errors  less  than  1 t,  and  any  profile  measurements  near  the  wall  being  rejected  when 

11  interference  effects  were  observed  (approximately  when  Y was  less  than  h^),  Viscosity  values  for  data 

12  reduction  were  taken  from  "Tables  of  thermal  properties  of  gases"  (Hllsenrsth,  1955),  The  editors 

have  presented  all  those  dste  supplied  by  the  luthor.  Some  of  the  boundary  values,  especially  wall  temperature, 
■re  revised,  correct,  values  which  differ  from  the  published  papers.  The  Y-value  for  the  D-stste  has  been 
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arbitrarily  set  well  outside  the  boundary  layer,  and  the  D state  stagnation  values  to  the  nominal  tunnel 
stagnation  values.  Our  standard  Integration  procedures  proved  unable  to  handle  the  scatter  in  the  data 
sensibly,  so  that  for  this  entry  the  Integral  values  have  been  obtained  using  a traperoidal  Integration 
rule. 


13  The  profiles  consist  of  three  sets.  The  first  two  which  have  been  combined  in  series  Ol-Od  consist  of 
profiles  measured  at  two  stations  on  the  nozzle,  one  about  50  nrn  upstream  of  the  exit  (author's  station  n) 
and  the  other  very  close  to  the  exit  (author's  station  A).  The  third  set  consists  of  four  Individual  profiles 

14  taken  at  the  nozzle  exit  with  the  throat  insert  In  place,  so  giving  a higher  Mach  number.  The  wall  shenr 
stress  and  heat  transfer  figures  are  the  author's  values  obtained  from  the  wall  profile  gradients. 

§ DATA;  5901  OlOl-OdOl.  Pitot  and  TO  profiles  obtained  separately  and  normalised  to  nominal  reservoir 
conditions.  NX  » 1 nr  2. 

15  Editors'  comments 

The  geometrical  arrangement  here  Is  similar  to  that  of  Perry  & East  - CAT  6801  and  the  Mach  numbers  are 
similar.  The  Reynolds  numbers  are,  however,  low  by  comparison  and  In  no  case  has  the  Inner  region  become 
fully  turbulent.  The  outer  region  conforms  very  well  to  the  transformed  velocity  profile  expected  of  a 
fully  developed  ZPG  boundary  layer  (Fernholz  1969).  There  are  larg.  differences  between  the  measured 
temperature  profiles  and  the  values  given  by  the  Van  Driest  temperature  velocity  correlation. 

Each  profile  1s  described  by  e great  number  of  data  points,  which,  howaver,  display  considerable  scatter. 

The  measurements  extend  within  the  momentum-deficit  peak,  but  In  some  cases  (0102,  0201,  0301)  there 
remains  a significant  total  pressure  gradient  In  the  outer  part  of  the  profile,  so  that  the  author's 
D-state  position  Is  not  sufficiently  far  out. 


cat  5401  MILU  BOUNPARY  CONDITIONS  AND  EVAIUATED  DATA,  SI  UNITS, 


RUN 

MO  » 

TW/TR 

REn2W 

cr  • 

H12 

H12K 

PW 

Pb 

X * 

POO* 

Pll/PD* 

Rin20 

CQ  • 

H32 

H32X 

TW* 

TO 

RZ  • 

TOO* 

sw  • 

02 

PI2 

H42 

02X 

UP 

TR 

5401QI0I 

e.254o 

0.530S 

3.3245* 

702 

9.1000'-04 

11.3565 

1 .4687 

2.esi2»t02 

2.8812*602 

1.9000"-0l 

3.447.'1"*06 

1.0000 

1.0816" 

705 

1.55lO*-04 

1,7636 

1.6824 

l,6222*  + t)2 

5.1654*601 

•d-ooiig'-oz 

7,5S5o''T02 

0.0000 

3.0044* 

-04 

NM 

1.2483 

7. 5778*. 04 

1 ,2087"y03 

6,8215*602 

S4010I02 

4.0400 

0.5160 

2.5026* 

702 

9.1100*-04 

13.8516 

2.1738 

1 .5865*T02 

1.5865*602 

J.^OOC-Oi 

3.44T4'*06 

1.0000 

1 ,6434" 

703 

1.6520*-04 

1.7460 

1.6405 

3.5167"*02 

4.3562*601 

-2.5240*-02 

T.5S5«"»02 

0,0000 

3.3757* 

-04 

NM 

1.2423 

4.3644“-04 

1 .2156*t03 

6,6151*602 

54010201 

8,2740 

0,5537 

4.1467“ 

702 

6.4000"-04 

10.0066 

1.6414 

3.4031"t02 

3.4033*602 

l.9000“-01 

a,13*8"*0«. 

1.0000 

2.4602" 

703 

1.3620'-04 

1 .764(1 

1.7045 

S.777B"t02 

5.1427*601 

-2.0064"-02 

7.5S5ti''T42 

0.0000 

3.3004" 

-04 

NM 

1.3166 

7.7347"-04 

l.20S4*t03 

6.0211*602 

54010202 

4,0700 

0,5274 

2.6031* 

702 

0.7000"-04 

13.4600 

2.0620 

1 .0626*t02 

1.6626*602 

2,4000’>01 

o.uaB’toa 

1.0000 

1.6821* 

703 

1.3750"-04 

1.6043 

1.7058 

3.5444"t02 

4.1241*601 

-2.52<l0"-02 

7.5556"*02 

0.0000 

3.2515" 

-04 

NM 

1.2634 

4.048B"-04 

1 ,2l54"t03 

6.6146*602 

54010301 

e.2U60 

0,5537 

4,4535* 

702 

7,4600"-04 

10.5651 

1.8633 

3.7427"*02 

1.7427*602 

1.9000*-01 

4.a540'«a(i 

1.0000 

2.6176* 

703 

1.2740"«04 

1.7407 

1,7102 

3.7778**02 

5.1286*601 

-2,00e4*-02 

7.555e“t02 

0.0000 

3,1340* 

• 04 

NM 

1.2441 

7.4460"-U4 

1 ,2040"*03 

6.6231*602 

54010401 

a. 2440 

0.5423 

4.7076* 

702 

7.1400*-04 

11.0630 

1.8771 

4. 1877*602 

4.1677*602 

I,4000"-01 

1.0000 

2.7307* 

703 

1.1760*-04 

1.7446 

1.7134 

1.7000*602 

5.1146*601 

-2.00ft9"-02 

7.5554"t02 

0.0000 

2,4500* 

•04 

NM 

1.2711 

7.l514*-04 

1 .2091*601 

6.8230*602 

54010402 

4,1000 

0,5462 

3.1666* 

702 

a,0500*-04 

14.2430 

2.9420 

2.2781*602 

2,2761*602 

J.4000"-01 

5.l7ll"i06 

1.0000 

2.1444* 

703 

1.2040*. 04 

1.6452 

1.7154 

3.7122*602 

4.1022*601 

•2.S240''-02 

r.555a''T02 

0,0000 

3,0604* 

-04 

NM 

1.2646 

6.5754"-04 

1.2161*603 

6.6145*602 

54010501 

10.0340 

0,5157 

1.3546* 

702 

0.4t00*.04 

21.4474 

2.4460 

4.5544*601 

4,5544*601 

2.4000««01 

«,i3as*fot 

1,0040 

1.0542* 

703 

1.7960*. 04 

1.7654 

1.6406 

3.0333*602 

1.4062*601 

-2.52A0>-02 

e.2500't02 

0,0000 

2,7675* 

-04 

NM 

1.2076 

1,0341*-03 

1.2772*603 

7,4326*602 

54010401 

10.0440 

0.4410 

1.5106* 

702 

7.6100*.94 

26.7155 

2.4004 

1.1074*602 

1.1074*602 

j.aooc-oi 

4,a243‘tOA 

1.0000 

1.1450* 

703 

1.63«0*-04 

1.7674 

1.6510 

3.6556*602 

3,0460*601 

•2.S2«0'<-02 

«.2S00''t02 

0,0000 

2.5716* 

•04 

NH 

1.1T24 

4.644l*«04 

1.2773*603 

7,4325*602 

S4010TOI 

10.0500 

0.46*4 

1.8767* 

702 

6.4609*.04 

21.0746 

2.4956 

1.2572*602 

1.2972*602 

2.4000’>01 

5.515e''*0« 

1.0000 

1.1701* 

703 

1.5040*-04 

1.1024 

1,6721 

3.4184*602 

5, 8414*601 

•2.52«0">02 

a. 2500*702 

0.0000 

2,7000* 

•04 

NM 

1.2114 

4.4440*«04 

1.2771*601 

7.4325*602 

54otoeoi 

lo.oeoo 

0.4724 

1,4043* 

702 

6.7100*.04 

22.7646 

2.4651 

1.4050*602 

1.4050*602 

2.444C*0I 

e,2r53’706 

1.0000 

1.3943" 

703 

1.6I)60*.04 

1.6012 

1.6676 

3.5111*602 

3,0140*601 

«2.524O“-02 

a. 2500*702 

0.0000 

2.4503* 

• 04 

NH 

1.1682 

4.1761*^04 

1.2774*601 

7,4324*602 

TRAPCZOinAt  RULE  FOR  ALL  INTECRATIONS 
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S9010101  HILL  PROrlLE  TABULATION  28  POINTS,  DELTA  AT  POINT  28 


I 

Y 

P72/P 

P/PD 

TO/TOO 

M/MO 

u/uo 

T/TD 

RHO/RHOD 

1 

o.uooo"+oo 

1 .O0O0"TOO 

1.00000 

0.479111 

0,00000 

0.00000 

7.01173 

0.00000 

2 

3.l750"-04 

1.79Tl"+00 

1.00000 

0.51757 

0.11568 

0.29270 

6.40250 

0.04572 

1 

3.8l0(!"-0« 

1 .sa7o"+oo 

1.00000 

0.52234 

0.12083 

0.30500 

6,37202 

0.04787 

4 

b.71l0"-04 

2.6478'TOO 

1.00000 

0.54063 

0,15499 

0.37830 

5.95740 

0.06350 

s 

".0170"-04 

3.2575"T00 

1.00000 

0.55503 

0,17665 

0.42160 

5.69561 

0.07402 

b 

9.3210"-04 

3,3696"t00 

1.00000 

0.55896 

0.18032 

0.42920 

5.66512 

0.07576 

T 

9.,  1"-04 

7. 1879'tOO 

1.00000 

0,57267 

0.27u47 

0.5600(1 

4.10274 

0.13649 

6 

1.65l0"-03 

l.lSOO’+Ol 

1.00000 

0.62132 

0,35454 

0.64890 

3.34979 

0,19371 

9 

1.6491"-03 

I.S7I2"T01 

1,00000 

0.63424 

0.41699 

0.69190 

2.75324 

0.25130 

18 

l.9S58"-01 

I.9B3S*T01 

1.00000 

0.65914 

0.46986 

0.72870 

2.40510 

0.30298 

U 

2.5273""0I 

2.7052"T01 

1.00000 

0.70477 

0.55053 

0.78040 

2.00941 

0.38837 

12 

2.5908"-01 

2.9B39"»0l 

1.00000 

0.71732 

0,57868 

0,79470 

1.66597 

0.42138 

13 

1.0861“-03 

3.0990"*01 

1.00000 

0.74216 

0.58991 

0.81110 

1 .89052 

0.42904 

14 

3.2512*-ai 

1.3219"t0l 

1.00000 

0.75552 

0,61126 

0.82330 

1 .81414 

0.45382 

IS 

3.2766"-01 

3.7642“T01 

1.00000 

0.76679 

0.65102 

0.83760 

1.65534 

0.50600 

lb 

1.7S92>-03 

S.B629"t01 

1.00000 

0.79072 

0.65961 

0.85220 

1.66921 

0.51054 

17 

1.7971“-05 

4.3128"*0l 

1.00000 

0.80485 

0,69741 

0.86640 

1.54335 

0.56138 

18 

4,OS13“>03 

4.26fl0"*0l 

1.00000 

0.81530 

0.69374 

0.87140 

1.57778 

0.55230 

19 

A.l^B'-Ol 

4.5924'TOl 

1.00000 

0.82502 

0.71990 

0.88075 

1.49679 

0.58842 

20 

4.2291"-0! 

4.B964"»01 

1.00000 

0.68554 

0.74358 

0,91605 

1.51769 

0,60358 

21 

S.llOO’-Ol 

6,5S76’+01 

1.00000 

0.91024 

0.84B24 

0.94160 

1.23223 

0.76414 

22 

5.5499«-03 

A.OAlO’tOl 

1.00000 

0.93634 

0.86160 

0.95630 

1.18158 

0,81103 

23 

6.1722«-01 

7,9740"*01 

1.00000 

0.98684 

0.95067 

0.96980 

1.08402 

0.91306 

2<l 

6.S961*>03 

StAaOL'TOl 

1.00000 

1.00101 

0.97590 

0.99880 

1,04748 

0,95353 

2S 

7.S545"-0S 

8.611S'«01 

1.00000 

1.00444 

0.98827 

1.00140 

1.02676 

0.97530 

26 

8.0645*-03 

0.6031"Y01 

1.00000 

1.00252 

0.96767 

1.00040 

1.02595 

0,97510 

27 

4.2423"-03 

8.7060’+0l 

t. 00000 

1.00449 

0.99359 

1.00180 

1.01659 

0.98545 

0 28 

l,5240''-02 

8.8181*101 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

1 .00000 

INPUT 

VARIABLES  Y 

,M,U/UD 

ll-STATE  ARTIFICIAL 

V«0.6  IN 

AT  I«4,10, 

11,12, 16,20,25  DATA 

HERE  AVERAGED 

S9010102  HILL 

PROFILE 

TABULATION 

38 

POINTS,  DELTA  AT  POINT  38 

1 

Y 

PT2/P 

P/PO 

TO/TOD 

H/MD 

U/UD 

T/TD 

RHO/RHDO 

1 

0.0000“t00 

1.0000*+00 

1.00000 

0.46544 

0,00000 

0,00000 

8.07276 

0,00000 

2 

6.4770"-04 

1.7306*100 

1.00000 

0.41324 

0,10188 

0.25220 

6.127B4 

0.04116 

3 

7.2190*«04 

1.8776*100 

1.90000 

0.40478 

C. 10985 

0.26600 

5.86410 

0,04536 

4 

7.4930*-04 

1.7734*100 

1.00000 

0. 531(19 

0,10442 

0.29220 

7.82485 

0.037:.’ 

S 

9.0170'-04 

1.7517*100 

1.00000 

0.54409 

0.10321 

0.29260 

8.05752 

0.03640 

6 

9.52S0"-04 

2.2854*100 

1.00000 

0.55570 

0,12799 

0.35290 

7.602R0 

0.04642 

7 

l.0795"-01 

2.7751*100 

1.00000 

D. 56125 

0.14591 

0.39210 

7.22173 

0,05429 

4 

l.tS57*-01 

2.1245*100 

1.00000 

0.56524 

0.12954 

0.35430 

7.69374 

0.04670 

9 

1.1918'-03 

2.9285*100 

1. 00000 

0.57046 

0.15109 

0.40549 

7.20840 

0.05624 

10 

1.206S"-03 

1,2641*100 

1.00009 

0.57161 

0.16150 

0.42560 

6.95092 

0.06126 

It 

l,2427"-03 

1.8579*100 

1.00000 

0.57605 

0.17843 

0.45820 

6.59445 

0,06948 

12 

U5I13"*01 

4,5692*100 

1.00900 

0.55005 

0.19668 

0.47550 

5.84486 

0.08135 

13 

1.S621--03 

5.6712*100 

1.00000 

0.64158 

0.22190 

O.S5100 

6.16564 

0.08937 

14 

l.968»«-03 

1.0362*101 

1.09900 

0.63117 

0.30653 

0.63700 

4.3IB60 

0.14750 

13 

2.l209"-03 

1,0692*101 

1.00000 

0.65240 

0.31162 

0.65170 

4.37380 

0.14900 

16 

2.1461"-ai 

1,1671*191 

1.00090 

0.65612 

0.32622 

0.66490 

4.15432 

0.16005 

17 

2.3495"-01 

1.6477*101 

1.00000 

0,67928 

0.39004 

0.71700 

3.37917 

0.21218 

10 

2.6543*-03 

1,9424*101 

1.00000 

0.69952 

0,42445 

0.74440 

3.07586 

0.24201 

19 

2.9185**03 

2.5212*101 

1.00000 

0.72321 

0.48496 

0.78040 

2.58959 

0.30136 

20 

2.9317«-01 

2,7961*101 

1.00009 

0.72791 

0.51139 

0.79120 

2.39366 

0,33054 

21 

1.0155'-01 

2.5620*101 

1.00000 

0.73062 

0.48894 

0.78570 

2.58229 

0.30426 

22 

3.4290*-03 

3,0211*101 

1.00000 

0.76000 

0.53169 

0.81425 

2.34528 

0.34719 

23 

3.4544*-03 

2,9053*101 

1.00000 

0.77122 

0.S2124 

0.81730 

2.45861 

0.33242 

24 

3.77l9*-03 

3.4521*101 

1.00000 

0.77786 

0.56892 

0,83320 

2.14488 

0.30646 

25 

1.9497*-03 

3.6711*101 

1,00000 

0.78506 

0,58695 

0.84110 

2.05351 

0.40959 

26 

4.241S*-03 

3.9666*101 

1.00000 

0.80275 

0,61040 

0,85540 

1.96387 

0.43557 

27 

S.7023*-0l 

5,7848*101 

t. 00000 

0.87248 

0.73850 

0,91240 

1.52642 

0.59774 

28 

5.9182"-05 

5,9075*101 

1.00000 

0.88098 

0,74635 

0.91780 

1.51221 

0.60693 

29 

6.2484>>03 

6.5094*101 

1 . 00000 

0,89641 

0.78374 

0.93010 

1.40637 

0.66041 

30 

7.l626"-03 

8,2001*101 

1.00000 

0.94133 

0.88031 

0.96220 

1.19470 

0,80539 

31 

7.4349*-01 

8,6906*101 

1.00000 

0.95417 

0.90166 

0.97040 

1.15829 

0.83779 

32 

7.6?0t*-05 

8.6542*101 

l.OCOOO 

0.95149 

0.90448 

0.96925 

1.14835 

0.64404 

33 

7.7851»-01 

8.8777*101 

1.00900 

0.95423 

0.91615 

0.97150 

1.12448 

0,86395 

34 

8.o467"-03 

1.0026*102 

1.00000 

0.98476 

0,97369 

0.99080 

1.03502 

0.95728 

15 

8.6T41*-01 

1.0035*102 

1.00000 

0.96570 

0,97434 

0.99130 

1.03512 

0.9576b 

16 

9.0478"-03 

1.0694"102 

1.00000 

0.94652 

1.00597 

0.99860 

0.98539 

1.01340 

37 

9.1059*-01 

1.0346*102 

1.00000 

0.98330 

0.96938 

0.99100 

1.00328 

0.98776 

D 36 

l.S249"*02 

1.0568*102 

1. 00000 

l.OOOOO 

1.00009 

1.00000 

l.oonoo 

1,00000 

INPUT 

variables  Y 

,M,U/UD 

D-8TATC  ARTIFICIAL 

YiO.6  IN 

AT  1*22,32 

DATA  HERE 

AVERAGED 

I 

I 


‘J9010U01  HILL  profile  tabulation  2R  POINTS,  DELTA  AT  POINT  2R 


P r 

y 

PT2/P 

P/PO 

TO/TOU 

M/HO 

U/UD 

T/TD 

RHO/RHOD*U/UD 

1 

0.0000*400 

1 . OOOO" 400 

1.00000 

0,48971 

0.00000 

o.onooo 

7.22712 

0.00080 

d 

3.  1750"-04 

2.0281*400 

l.OOOOO 

0,52915 

0.12760 

0.12210 

6.18015 

0.05052 

1 

3.8100*-04 

2.1091*400 

1 ,00000 

0.51516 

0.14052 

0.15020 

6.21061 

0.05639 

A “ 

6.7310"-04 

2.993/."400 

1,00000 

0.55742 

0,16686 

0.40695 

5.94798 

0.06042 

$ 5 

9.0170’-04 

4.0873*400 

1 ,00000 

0.58118 

0.20112 

0.47220 

5.51234 

0.08566 

1 6 

9, 525O*-04 

4.7442*400 

1.00000 

0.58704 

0.21898 

0.50010 

5.21989 

0.09504 

7 

9. 7790"-04 

1 .2326*401 

1 ,00000 

0.60425 

0.16582 

0.64010 

3.11872 

0.20649 

B 

1.651O"-01 

1 ,5199*401 

l.OOOOO 

0.65690 

0.40779 

0.70110 

.'.95758 

0.2S712 

9 

l.6891"-01 

1 .9382*401 

1 ,00000 

0.69670 

0.46211 

0.74670 

2.61 102 

0.28598 

10 

1 .9558“-01 

2.2525*401 

1.00000 

0.69296 

0.49904 

0.75855 

2.11044 

0.32811 

11 

2.5271*-01 

2.8671*401 

1.00000 

0,71911 

0.56411 

0,60155 

2.02761 

0.39610 

12 

2.590e*-03 

3,1898*401 

1 , 00000 

0.80119 

0.59571 

0.84575 

2.01550 

0.41962 

11 

3.086l"*01 

1.2701*401 

1 ,00000 

0,77605 

0.60129 

o.eiloo 

1,90649 

0.43691 

14 

3.2512**01 

1,4948*401 

1.00000 

0. 79085 

0.62197 

0.84550 

1.83612 

0.46048 

15 

3.2766**01 

1.9948*401 

1.00000 

0,80190 

0.66768 

0.86000 

1,65908 

0.51836 

16 

1.3401**01 

4.2578*401 

1.00000 

0,80862 

0.68956 

0.86740 

1,58231 

0.54816 

17 

3. 7592*. 01 

4.1490*401 

1.00000 

0.32726 

0.68059 

0.87580 

1.65593 

0.52889 

18 

3.7971**03 

4,5499*401 

l.OOOOO 

0,81242 

0.71107 

0.87120 

1.49956 

0.58230 

19 

4.0511**01 

4.0714*401 

1.00000 

0,84472 

0.70682 

0.88940 

1,58131 

0.56173 

20 

4.1148**01 

4,8899*401 

1.00000 

0.85719 

0,71950 

0.90090 

1.48415 

0.60701 

21 

4.2291**01 

5.1487*401 

1,00000 

0.92490 

0.75900 

0.91860 

1.52924 

0.61177 

22 

5.1308**01 

6.7489*401 

1.00000 

0.92702 

0.86992 

0.95250 

1.19687 

0,79450 

21 

5.5499**01 

7.3944*401 

1.00000 

0.95181 

0.91S84 

0.96890 

1.11155 

0,85626 

24 

6. 1722“*01 

8.3474*401 

1.00000 

0.98157 

0.96811 

0.98B50 

1.04257 

0.94814 

25 

6.0961**01 

8.6575*401 

1,00000 

0.99551 

0.98603 

0.99680 

1.02197 

0.97537 

26 

7.5565"-01 

8.6665*401 

1.00000 

0.99606 

0,98654 

0.99710 

1.02153 

0,97609 

27 

8.0645**01 

8.6093*401 

1.00000 

0.99252 

0.98129 

0.99510 

1.02417 

0.97162 

28 

8.2421*-01 

8.6655*401 

l.OOOOO 

0.99147 

0.98648 

0.99580 

1.01898 

0.97726 

D 29 

1 .S2'l0"-02 

8.9053*401 

1,00000 

1,00000 

l.OOOOO 

1.00000 

1,00080 

1.00000 

INPUT 

VAR1ABLL3  y 

.M.U/UD 

0-8TATE  ARTIFICIAL 

y«0.6  IN 

AT  I-<4,l6 

.1.12,20,2 

,26  DATA 

MERE  AVERAGED 

59010^0^  HILI 

profile 

TABULATION 

18 

POINTS,  delta  at  point  18 

I 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MD 

U/UO 

T/TD 

RHO/RHOD*U/U0 

1 0.0000‘‘t00  l.OOOO’TOO  1.00000  0.4426S  0.00000  0.00000  0. 61187  0.00000 

2 6.4770"-0«  1 .OTOO'tOO  l.OOgOO  0.55678  0.11184  0.32100  8.05027  0.04012 

i 7.4010*>04  2.2041*400  1.00000  0.56181  0.12407  0.34850  7.84041  0.04417 

4 9. 0170*. 04  2.7651*400  1.00000  0.57688  0.14462  0.14670  7.52481  0.05272 

5 9.S250>.94  1.2112*400  l.OOOOO  0.58121  0.15890  0.42610  7.14742  0.05921 

6 1.0795*.01  4.7061*400  1.00000  0.59615  0.19868  0. 49440  6.11071  0.07896 

7 1.1557*>01  1.5861*400  l.OOOOO  0.58215  0.16978  0.44670  6.92242  0.06451 

8 1.1918*>01  4.4411*400  1.00000  0.60612  0.19211  0.49410  6.60141  0.07485 

9 l.2065*-01  4.6466*400  1,00000  0,60067  0.19725  0.49960  6,41501  0.07788 

10  1.2B27*>01  6.7447*400  1.00000  0.61475  0.24211  0.56690  5.47367  0,10357 

U l.Sll>*>01  8.0111*400  1.00000  0.61856  8.26615  0. 60460  5,16025  0.11716 

12  1.5621**01  8, 9030*400  1.00000  0.64220  0.28110  0.62110  4.88522  0.12718 

11  1.8415*>01  1.7819*401  l.OOOOO  0.68192  0.40161  0.72740  1.24779  0.22197 

14  2.1209*«01  1.6989*401  1,00000  0.69419  0.19161  0.72780  1.41866  0.21289 

15  2.1461*<91  1.7962*401  1.00000  0.69790  0.40505  0.71550  1.29714  0.22107 

16  2. 4765*. 01  2.6100*401  1.00000  0.71179  0.49011  0.77670  2.50917  0.30954 

i 17  2.6492*-01  2.6215*401  1,00000  0.74018  0.4914]  0.79250  2.60083  0.10471 

18  2.9I85*-01  2.9259*401  1.00000  0.75745  0.51967  0.81020  2.41068  0.11112 

19  2.9117*-01  2.9871*401  1.00000  0.75942  0.52516  0.01280  2.19519  0.11932 

20  1.0151*. 03  2.9259*401  1.00000  0.76420  0.51967  0.8I1B0  2.45211  0.11185 

21  1.4290*-01  1.1274*401  1.00000  0.78466  0.55471  0.81400  2.26015  0,16897 

22  1.4544*.03  1.4494*401  1.00000  0.75132  0.56495  0.B1850  2.09906  0.18994 

21  1.7719*«01  1.7001*401  1,00000  0.80292  0,58518  0.85080  2.11216  0,40277 

24  3,9497*.01  1.8609*401  l.OOOOO  0.80971  0.59811  0.85710  2,05138  0.41741 

I 25  4.2418*>01  4.1886*401  1,00000  0.82101  0.62110  0.86910  1.94424  0.44701 

I 26  5.7021*-01  6.2010*401  1.00000  0.89261  0.75989  0.92570  1.48402  0.62178 

I 27  5.9182*>01  6.4276*401  l.OOOOO  0.90490  0.77361  0.93160  1.45611  0,64106 

I 28  6.2484*>01  7.0607*401  1.00000  0.91711  0.81110  0.94380  1,15198  0,69706 

29  7.1628*<01  8.9954*401  1,00000  0.95781  0.9U1S  9.97140  1.12888  0.86227 

j 10  7, 4549*. 01  9.0470*401  1.90000  0.96118  9.91879  0.97610  1.12910  0.86467 

' 11  7.65S1*-03  9.0298*401  1,00000  0.966T6  0.91791  0.97805  1.11512  0.86147 

I 12  7.7851*-03  9,0184*401  1.00000  0.96638  0. 91815  0.97890  1.11621  0.86155 

I 11  8.6487*-01  1.0516*402  1.00000  0.99174  0.99187  0.99640  1,00916  0.95716 

14  8.6741**D1  1.0441*402  1,00000  0.98987  0.9BT47  0.99420  1,01167  0.98079 

! IS  9.0678"-01  1.0788*402  l.OOOOO  0,99778  1,00174  0.99910  0.99078  1.00819 

{ 16  9,1059**01  1,0680*402  1,00000  0.99715  0.99868  0.99860  0.99964  0,99876 

f 17  9.1726*-01  1,0758*402  l.OOOOO  0,99974  1.00211  l.OOOOO  0.99540  1.00462 

I 0 18  1,S240**02  1.0708*402  1.00000  l.OOOOO  l.OOOOO  1,00000  1,00000  1.00000 


I 


INPUT  VARJAILCS  Y.M.u/UD 
O’STATC  ARTIFICIAL  ViO.6  IN 


AT  I«2,ll  DATA  MERE  AVERAGED 


S'J()2-A- 


H : 5 

R THETA  X 10'^  : 1 - 4.6 
TW/TR  ; 0.65  - 0.95 

5902 

2PG-MHT 

Continuous  tunnel  with  fixed  contoured  nozzle,  W - H ■ 0.12  m (E). 

0.5  < PO  < 0.76  MN/m^.  340  < TO  < 500  K.  Air.  8 < RE/m  X 10‘®  16. 

HINKLER  E.H.  and  CHA  M.H.,  1959.  Investigation  of  flat  plate  hypersonic  turbulent  boundary  layers 

with  heat  transfer  at  a Mach  number  of  5.2.  NOL  NAVORD  Rep  6631. 

Also  Winkler  (1961) 

1 The  test  boundary  layer  was  formed  on  a smooth  stainless  steel  flat  plate  0.604  m lonq  mounted  with  the 

test  surface  on  the  tunnel  centre-line  and  spanning  the  tunnel.  The  lending  edge  (X  ■ 0)  was  chamfered  on 
the  underside,  and  except  for  the  first  40  mm  (E)  the  whole  length  of  the  test  surface  could  be  actively 

8 cooled.  Measurements  were  made  at  stations  for  which  X • 0.216,  0.2925,  0.3685  and  0.445  in.  The  static 

2 pressure  along  the  plate  was  constant  to  within  1.3  X and  the  plate  surface  was  practically  Isothermal 

4 for  leading  edge  distances  > 0.14  m.  For  X < 0.14  m the  surface  temperature  deviated  from  the  Isothermal 
value  by  amounts  dependant  on  the  test  conditions;  for  the  lowest  TH/TR  reported  here  tho  deviation  was 

3 about  10  X.  The  test  free  stream  conditions  wore  solected  to  cause  transition  near  X • 170  mm. 

6 Static  pressure  tappings  (d  ■ 0.63  nrn)  were  drilled  at  X ■ 70  mm  and  at  subsequent  Intervals  of  76.2  mm, 

alturnatuly  9 mm  to  either  side  of  the  plate  centre  line.  Thermocouple  plugs,  of  the  same  material  as  tho 
plate,  were  placed  4.75  mm  to  either  side  of  the  centre-line  (£)  at  the  same  stations.  Each  plug  contained 
five  thermocouple  junctions  at  known  distances  from  the  plate  surface. 

7 Boundary  layer  surveys  were  made  with  FPP  and  STP.  The  probes  used  had  "nearly  rectangular  entrance  openings 
of  half  heights  between  0.1  and  0.13  mm"  (hj  • 0.2  - 0.26  mm).  The  STP  was  of  the  type  described  by 
Uinkler  (1954). 

9 The  authors  have  Interpolated  the  TO  readings  to  the  Y-values  of  the  Pitot  readings.  The  TO  profile  was 
extrapolated  to  match  the  wall  temperature  gradient  calculated  from  the  wall  heat  transfer  rate.  This  was 
deduced  from  the  temperature  gradient  In  the  wall,  and  the  authors  present  OF  values  deduced  from  the 
slope  of  the  velocity  profile  near  the  wall,  and  from  Reynolds  analogy  (Colburn's  formula).  Static  pressure 

12  was  assumed  constant  across  the  boundary  layer.  The  editors  have  presented  all  the  reported  profiles. 
Incorporating  the  authors  assumptions  and  procedures.  The  [)-state  Is  the  authors',  at  the  outermost  point. 

13  The  CF  value  is  that  deduced  from  the  velocity  gradient.  The  profiles  form  three  groups  marked  by  differing 
heat  transfer  conditions.  Within  each  group  there  are  some  repeats,  and  some  slight  variation  of  unit 

14  Reynolds  number.  There  are  four  successive  profiles  1n  each  group.  Heat  transfer  values  are  given  for 
nearly  all  the  profiles,  and  the  authors'  CF  value  referred  to  above, 

§ D.4TA;  59020101-0306.  Pitot  and  TO  profiles  obtained  separately.  MX  • 4.  Wall  heat  flux  from  temperature 
gradient  1n  wall . 

16  Editors'  cowaents 

The  Reynolds  number  renge  of  th«  test  Is  low,  end  the  test  layer  dlipleyt  marked  transitional  characteristics 
The  experimental  renge  overlipt.  In  some  degree,  the  tests  iMde  by  Danberg  - CAT  6702  and  Samuels  et  a1.  • 

CAT  6701. 

The  profiles  Include  date  taken  very  close  to  the  plate  surface,  but  It  seems  probable  that  the  temperature 
values  used  In  the  well  region  were  InUrpoletad.  The  CF  vclues  quoted  should  be  treated  with  considerable 
reserve  since  they  are  obtained  from  the  velocity  gradient  which  mutt  Inevitably  be  somewhat  Ill-defined, 

The  entry  hat  been  prepared  from  e rather  limited  published  account. 


CAT  <iOOd  IUUKLFR  boundary  CONDHtONS  AND  EVALUATED  DATA.  31  UMTS. 


RUN 

MO  * 

TN/TR 

RED2N 

CF  • 

H12 

H12K 

Pm 

PD 

X * 

ROD* 

RN/RD* 

RED20 

CQ  • 

H32 

H12K 

Twii 

TD* 

R2 

TOO 

8W  • 

D2 

PI2* 

H92 

D2K 

uo 

TP 

SROJdlOl 

5,2100 

0.8771 

9,0169**02 

1, 4650**01 

10.1251 

1.6792 

1,0699"+01 

1.0699*401 

2. Ib00"-01 

T.20R2"t05 

l.OOOO 

2. 1292**01 

9.1700**04 

1.8414 

1.7598 

1.0602"+02 

5.9980*401 

INFINITE 

1.8219**02 

0.0000 

1.7955*-09 

0.0000"*00 

0.5210 

1.7325"-09 

8.056l"*02 

1.9880**02 

5R020102 

5.  lAOO 

0.9598 

5.7789**02 

1, 1890**01 

8.1905 

1.5581 

1.1531**0I 

1.1511*401 

2.1t00"-01 

T.17!8"t05 

1.0009 

2.7369**01 

NM 

1.8579 

1.7897 

1.0200"A02 

5,9870*401 

INFINITF 

i.aitaa"*02 

0.0000 

1,9299*»09 

0.0000**00 

0.7277 

1.6188**09 

7.6l38*f02 

3.1965*402 

SR02010] 

5.2000 

0.9J93 

6.1029**02 

1.4120**01 

11.2967 

1.6710 

1.0948*«01 

1.0966*401 

2.9250*-0l 

7.108S«*0S 

l.OOOO 

2.9010"*01 

8.5S0O**04 

1.8241 

1.7180 

1,0659“*02 

5,7050*401 

INFINITE 

1.655S"*02 

0,0000 

2.2SlO*-09 

0.0000**00 

0.1612 

5.0578**09 

7,8748"»02 

1.1199*402 

S902010') 

5.2600 

0.9169 

7.5907**02 

1.1460**01 

10.0987 

1.9116 

1,0190*401 

1.0190*401 

J.68SO**01 

T,»I069*a0S 

1.0000 

3.551S**01 

8.4700"*04 

1.8602 

1.7959 

1, 0702*402 

5,6200*401 

INFINITE 

1.6716"*02 

0,0000 

2.8Ul*-09 

0.0000**00 

0.4797 

5.7612**04 

7.9061*402 

1,1989*402 

S402O1O5 

5.2900 

0.9251 

8.2986**92 

1.1080**01 

12.1679 

1.4167 

9.7410*402 

9.7910*402 

R.l(SOO"-01 

7,1839*t05 

1.0000 

3.9366**01 

8.0400**04 

1.8292 

1.7842 

1,0602*402 

5.5000*401 

INFINITE 

1.6283"t02 

0.0000 

1.1961*«09 

o.oooo**oo 

0.1810 

7.5294**04 

7.8654*402 

1.1«81*402 

S4020201 

R.9800 

0,8286 

9.9918**02 

I.1150--01 

11.2871 

1.5629 

1.0625*401 

1.0625*403 

2.I60«*-0I 

5.R918**05 

1.0000 

1,7188**01 

8.S100**04 

1.8196 

1.7707 

2.9001*402 

6.4290*401 

INFINITE 

1.8317**02 

0.0000 

1.7198*-09 

0.0000**00 

0.2141 

1.8292**04 

8.0059*402 

3.5001*402 

59920202 

5.1800 

0.8117 

9.3061**02 

1.6060**01 

9.8808 

1.4909 

1.0909*401 

1.0909*401 

2,1600»-01 

7,1029*t05 

1.0000 

1.7570’*01 

NM 

1.8718 

1.8304 

2.9632*402 

6.2700*401 

INFINITE 

3.9910*t02 

0.0000 

1.5852**09 

0.0008**00 

0.4748 

1.0278**04 

8.2218*402 

1,6918*402 

5902020I 

5.2090 

0.8221 

6.3665**02 

1.2480**01 

11.1021 

1.S19B 

1.0729*401 

1.0729*401 

2.9250»-0l 

7.1R1««*05 

1,0000 

2.6752**0J 

7.1500**04 

1.8510 

1.7817 

2,8073*402 

5,6900*401 

INFINITE 

1.7921**02 

0.0000 

2.1976**09 

0.0000**00 

0.1124 

4,7629**04 

7,9675*402 

1.9118*402 

S902O2O<l 

5.2900 

0,8477 

7.6219**02 

1.151O"*01 

11.1919 

I.S144 

1,0162*401 

1.0162*403 

1.6S50*>01 

7.0826**05 

1.0000 

3.1119**01 

T.3B00**04 

1.8150 

1.7699 

2,9101*402 

5,8180*401 

INFINITE 

1.7897**02 

0.0000 

2,8990**09 

0.0040**00 

0.1196 

6,1794**04 

8,0279*402 

1.9563*402 

59920205 

5.2900 

0.8197 

0,1216**02 

NM 

ll.«975 

1.1612 

9.5229*402 

9,5229*402 

9,9500"-01 

6,6168**05 

1,0000 

!.5791**01 

6.7100**04 

1.8440 

1.8001 

2.9189-402 

5,9120*401 

INFINITE 

1.8178**02 

O.OOOO 

1.1971"*09 

o.oooo**co 

0.2646 

7.6757**09 

8,0781*402 

1.5001*402 

59020101 

5.1700 

0,6717 

2.8185**02 

1.4700**01 

11.7680 

2.0959 

1,0656*401 

1.0656*401 

2.U00"-01 

6.8597**05 

1.0000 

9.5886**02 

9,6800*-04 

1.7670 

1.6257 

2,7904*402 

7.1750*401 

INFINITE 

9.5511**02 

0.0000 

1,0864**09 

0.0006**»0 

0.4604 

2.7e50"*04 

8,7801*402 

9.1592*402 

59020102 

5.1690 

0.6418 

9.8604**02 

1,1210**01 

10.6169 

1.5080 

1.0681*401 

1.0681*401 

2.92S0*-01 

6.7989*+05 

1 .0900 

1.5752**01 

8.1500*-04 

1.8478 

1.7776 

2.7902*402 

7.5110*401 

INFINITE 

9.7097**02 

0.0000 

1.9189**09 

O.OOOO'tOO 

0.1731 

4.0161**09 

6,9791*402 

9.1975*402 

S902010S 

5.1909 

0.6324 

5,2158**02 

1.1150**03 

10.4141 

1.4972 

1.1666*401 

1,1666*401 

2.9250"-01 

6,9106*+05 

1.0000 

1.6517**01 

NM 

1.8568 

1.7919 

2,6997*402 

7.5910*401 

INFINITE 

9.6769**02 

0.0000 

1.8668**04 

0.0000**00 

0.1635 

1.7518**04 

8,8796*402 

9.2690*402 

S902D10A 

5.2000 

0.6448 

7.1511**02 

l.2010"-01 

10.8378 

1.5619 

1,1929*401 

1.1929*401 

J.6850»-0I 

7.609S**05 

1.0000 

2.1661**03 

NM 

1.8440 

1.7805 

2.7999*402 

7.2960**01 

INFINITE 

4.6751**02 

0.0000 

2.5492**04 

0.0000**00 

0.1708 

5, 2899**04 

8.9059*402 

9.2699*402 

59020308 

5.1100 

0.6182 

7.8660**02 

t.2160**01 

9,9868 

1.4692 

1.2119*401 

1.2119*401 

1.9850>-0l 

7.2959**0S 

1 .0000 

2.4160**03 

7.9900**04 

1.8512 

1.7971 

2.8000*402 

7.9750*401 

INFINITE 

9.9629**02 

0,0000 

2.8467**04 

o.oooo**oo 

0.4211 

5.6749**04 

9,1995*402 

9,5292*402 

59020306 

5.1200 

0.6601 

7.0596**02 

l.0540**01 

16.7644 

1.8501 

1.1667*401 

1,1667*401 

4.4500'-0t 

T.0927“*05 

1 .0000 

2.3195**01 

6.7200**04 

1.7411 

1.6161 

2.8098*402 

7,9710*401 

INFINITE 

4.6641**02 

0.0000 

2.5746**04 

O.OOOO'tOO 

*0.2228 

8.6902**04 

6.8710*402 

9.2567*402 

5')02-r-l 


590^0101  WINKLES 

PMOFiLt 

TABULATION 

26 

POINTS.  DELTA  AT  POINT  26 

I 

y 

PT2/P 

p/pn 

TO/TOD 

M/MO 

U/UO 

T/TD 

RriO/RHOO*U/UD 

1 

L.OOOO’+OO 

i.oooo"+oo 

fjM 

0.83864 

0.00000 

0. OOOOO 

5.37400 

0.00000 

2 

1 .9200*-04 

2.oe37"ton 

NW 

0.91864 

0.20783 

0,45400 

4,77200 

0.09514 

i 

2.  1800"-04 

2,2bb3'+00 

iJM 

0.92176 

0.22117 

0.47800 

4,67100 

0.10233 

4 

a-osoo'-ob 

2.49fl2**00 

NM 

0.92575 

0.23667 

0,50500 

4.55300 

0.11092 

•i 

2.b900"-04 

J.0lb5"+00 

NW 

0.93208 

0.26743 

0.55500 

4.30700 

0.12886 

t> 

2.9400"-0'l 

J.07bi)»t00 

MV 

0.93148 

0.27091 

0.56000 

4.27300 

0.13106 

7 

5, 190O"-OU 

J.b4Sl"*00 

UM 

0.93670 

0.30015 

0.60300 

4.03600 

0.14941 

S 

3.4500”-04 

3.84ba‘700 

MM 

0.93775 

0.30967 

0,61600 

3.95700 

0.15567 

9 

3.9b00"-04 

4. 5838*700 

NM 

0.94124 

0.34254 

0.65800 

3.691)00 

0.17632 

10 

4.4600"-04 

5.1962*700 

UH 

0.94357 

0.36753 

0.68700 

3.49400 

0.19662 

11 

4.9700'”04 

5.7953'tOO 

NM 

0.94427 

0.39039 

0.71100 

1.31700 

0.21435 

12 

b.7309"-04 

*,b529'700 

NM 

0.94451 

0.42090 

0.74000 

3.09100 

0.21940 

li 

7,0800"-04 

7.9037*700 

NM 

0.94650 

0.46175 

0.77500 

2.81700 

0.27512 

14 

a.2700"-04 

9.0510*700 

NM 

0.94571 

0.49623 

0.80000 

2.59900 

0.30781 

15 

9,5400"-04 

1.0078*701 

NM 

0.94561 

0.52517 

0.81900 

2.43200 

0,33676 

lb 

l.0810"-03 

1.1012*701 

NM 

0.94563 

0.55016 

0.83400 

2.29800 

0.36292 

17 

1.2000"-03 

1.1751*701 

fjM 

0.94434 

0.5691S 

O.U4400 

2.19900 

0.38381 

18 

1.4b20"-03 

1.2923*701 

NM 

0.946«0 

0.59305 

0.86000 

2.06800 

0,41586 

19 

1.71b0"-03 

1.3667*701 

NM 

0.95042 

0.61564 

0.87000 

1.99700 

0.43565 

20 

2.2240“-03 

1.5632*701 

(JM 

0-95661 

0.65995 

0.89200 

1.82700 

U. 48823 

21 

2.7320"-01 

1.8285*701 

NM 

0.96188 

0.71537 

0.91500 

1.63600 

0.55929 

22 

i.24«0"-03 

2.0979*701 

NM 

0.97143 

0.76757 

0.93600 

1.48700 

0.62946 

23 

3.7430"-03 

2,3969*701 

NM 

0.98051 

0.82163 

0.95500 

1.35100 

0.70688 

24 

5.0150"-03 

3.0740*701 

N‘> 

0.99495 

0.93252 

0.98600 

l.llfiOO 

0.88193 

25 

6.28UO"-03 

3.4359*701 

NM 

0.99322 

0.98669 

0.99700 

1.02100 

0.97649 

D 2b 

6.8280"-01 

3.5210*701 

NM 

1.00000 

1 .OOOOO 

1.00000 

1,00000 

1 .00000 

INPUT 

VA41A3LLS 

Y,U/IJO.T/TO 

ASSUME  ptpo 

54020105  MiNKLER 

PH08ILE 

TABULATION 

23 

POINTS^  delta  AT  POINT  23 

I 

Y 

PT2/P 

P/t*0 

TO/TOO 

M/HD 

U/UD 

T/TD 

RH0/8H0D*U/UD 

1 

0,0000*900 

l,fl000"900 

NM. 

0,84344 

0.00000 

0.00000 

5,56480 

0.00000 

2 

1,9100*-04 

1.6563*900 

NM 

0.88862 

0.16646 

0.37500 

5.07500 

0.07389 

3 

2.2600‘«04 

1.871o*900 

NM 

0. 89117 

0.18719 

0.41500 

4.91500 

0.08444 

4 

2.6700"-04 

2.2675*900 

NM 

0.S9533 

0,21749 

0.47000 

4,67000 

0.10064 

S 

3,1700*-04 

2.5868*900 

NM 

0.89806 

0.23614 

0.50500 

4,49700 

0.11230 

6 

}.9400*>0a 

5.1187*900 

NM 

0.90310 

0.26637 

0.55300 

4.24600 

0.13024 

7 

4,4400*>04 

3.4163*900 

NM 

0.40633 

0.28371 

0.57600 

4.12200 

0.11974 

a 

5.2100*-04 

4.2295*900 

NM 

0.91261 

0. 32161 

0.62800 

3.81100 

0.16470 

4 

r.7Soo*-04 

5.7392*900 

NM 

0.92026 

0,38170 

0.69800 

3.14400 

0.20871 

10 

1.2ai0‘«03 

8.0860*900 

NM 

0.9.3120 

0.45945 

0.77100 

2.61600 

0.27379 

11 

1.7910*«0I 

9,7219*909 

NM 

0.93726 

0.50656 

0.80700 

2.53600 

0.31797 

12 

2.4260*«03 

1.1446*901 

NM 

0.9453S 

0.55184 

0.83600 

2.30600 

0.36340 

13 

3.0610*«03 

1.3412*901 

NM 

0.95502 

0.59929 

0. 86700 

2.09300 

0,41424 

14 

3,5940*-03 

1.5608*901 

NM 

0.96428 

0.64819 

0.89300 

1,89800 

0.47050 

IS 

4.3110’«03 

1.8209*901 

NM 

0.97866 

0.70170 

0.92000 

1.71900 

0.53519 

16 

4.9660'“03 

2.0556*901 

NM 

0.98803 

0.74632 

0.91900 

1.58300 

0.59318 

17 

5.6010**03 

2.3399*901 

NM 

1.0014Q 

0.T9779 

0.96000 

1.44800 

0.66298 

16 

6.2S60*~03 

2.6205*901 

NM 

1.00618 

0,84520 

0.97400 

1.32800 

0.71343 

19 

6.8710*-03 

2.9250*901 

NM 

1.00520 

0.89361 

0,98400 

1.21200 

O.ailBB 

20 

7, 5060**03 

3.1878*901 

NM 

1.00802 

0.95572 

0.99500 

1.13100 

0.87798 

21 

e.l4|0"-03 

3.3853*901 

NM 

1.00948 

0.96263 

0.99900 

1,07700 

0.92758 

22 

9.4110"-03 

3.5825*901 

NM 

1.00288 

0.99063 

1.00000 

1,01900 

0.98115 

0 23 

I.06B1**02 

3.6495*901 

NM 

1.00000 

1. OOOOO 

1,00000 

1.00000 

1.00000 

INPUT 

va»iaules 

Y,U/U0,r/TD 

ASSUME  PiPO 

SyC)2-C-2 


sioatisoa  ihinklem  profile  tabulation  as  points*  delta  at  point  aj 


I 

V 

PTa/p 

P/PO 

TO/TOD 

M/HD 

U/UD 

T/TD 

RHO/RHOO»U/UD 

1 

O.OOOO'tOO 

l ,0000"*00 

HM 

O.SSSbO 

0.00000 

0.00000 

3.70400 

0.00000 

a 

1 .3aoo".Qu 

1 .7387"t00 

NM 

0.88047 

0.17911 

0.39100 

4.75500 

0.08221 

3 

a.a9oo"-ou 

l.TBOl'AOO 

NM 

o.aaasa 

0.18340 

0.39900 

4.73100 

0.08430 

A 

a.54oo"-ou 

1 .9a4e“Tiio 

NM 

O.S8b99 

0.19656 

0.42400 

4.65300 

0.09112 

5 

a.79oo"-ou 

a,i ia9"*4o 

NH 

O.B9a94 

0.81167 

0.45200 

4.56000 

0.09912 

6 

3,3000"-0U 

a.38Q3'T0Q 

NM 

0.90405 

0.84374 

0.50600 

4,34400 

0.11694 

7 

3.8100"-04 

S.1587"T''0 

NM 

o.9oaas 

0.27711 

0.55800 

4.04900 

0.13781 

S 

NiSaao'-oA 

4.1ua4”A00 

NM 

0.914S7 

0.32396 

0.62400 

3.71000 

0.16819 

9 

4.8300"-04 

S.0069"t00 

NM 

o.oaabj 

0.36279 

0.67200 

3.43100 

0.19566 

to 

5,330O"-O4 

5,9060"t00 

NM 

0.98874 

0.19752 

0.71000 

3.19000 

0.22257 

U 

S.8«00*«04 

b.8971’T00 

NH 

0.933B4 

0.43851 

0.74400 

2.95900 

0.25144 

la 

7.1100*-04 

9,19a9"*00 

NM 

0.94151 

0.50421 

0.30200 

2.53000 

0.31700 

13 

S.3A00'-O4 

1.1000"+0I 

NM 

0.94149 

0.55410 

0.83100 

2.26000 

0.36858 

14 

l,3460"-03 

i.ai«b“+oi 

NM 

0.95830 

0.63619 

0.87900 

1.90900 

0.46045 

13 

l.ba00'’-03 

I.b0l9"+0l 

NM 

0.95571 

0.67147 

0.89600 

1.77000 

0.50621 

lb 

1.8S40"-03 

l.b6a«*A01 

NM 

0.958B4 

0.69070 

0.90400 

1.71300 

0.52773 

17 

a.3bao"-oi 

l.9507*t01 

NM 

0.96boa 

0.74538 

0.92600 

1.54400 

0.59974 

IS 

a,8700*-03 

a,ass4*+oi 

NM 

0.97301 

0.80268 

0,94600 

1.18900 

0.68107 

19 

3.3780"-0I 

a.5551"t01 

NM 

0.9831b 

0.85541 

0.96400 

1.27000 

0.75906 

ao 

3«8Sb0"«03 

a,849l*+01 

NM 

0.94034 

0.90416 

0.97800 

1.17000 

0.83590 

ai 

4,b480''>03 

3.1b4b't0| 

NM 

0.99785 

0.95447 

0.99100 

1.07800 

0.91929 

aa 

5. 9180*. 03 

3.4aTa*+oi 

NM 

1.00081 

0.99306 

0.99900 

i.oiaoo 

0.98715 

D ai 

T.iaao'^oi 

3.474b*f01 

NM 

1.00000 

1.00000 

1.00000 

l.OOOOO 

1 .00000 

INPUT 

VAR1A3LCS 

T,U/UD,T/TO 

ASSUME 

P«PD 

SPOaojOb  WINKLER  PROFILE  TABULATION  J1  POINTS,  DELTA  AT  POINT  )t 


I 

T 

PT2/P 

P/PD 

TO/TOO 

M/HO 

U/UD 

T/TP 

RMO/RHDD 

1 

0,0000* 

700 

1.0000*700 

l|H 

0.60245 

0,00004 

0.00040 

3.76100 

0.04000 

2 

5.9700" 

-04 

4.1368*700 

NM 

0.929BB 

0.12807 

0.63200 

1.71100 

o.irolo 

3 

6,2200* 

• 04 

4.1388*700 

NM 

0.91245 

0.33807 

0.64340 

3.64000 

0.17720 

4 

6,4800* 

• 04 

4.1984*700 

NM 

0.93222 

0.33982 

0.64700 

3,62500 

0.17848 

5 

6.7300* 

• 04 

4.5832*700 

NM 

0.91368 

0.14787 

0.65700 

3.56700 

0.18419 

6 

6.0000* 

-04 

5.8411*700 

NM 

0.94048 

0.19821 

0.71300 

3.20600 

0,22240 

7 

9.2700* 

-04 

6.8832*700 

NM 

0.94512 

0.43542 

0.74900 

2.95900 

0.25313 

8 

1.0540* 

-03 

7.7811*700 

NM 

0.94924 

0.46507 

0.77500 

2.77700 

0.27908 

9 

i.iaio* 

-03 

9,9165*700 

MM 

0.89050 

0.52886 

0.79400 

2.23400 

9.35226 

10 

1.1080* 

-03 

9,2425*700 

NH 

0.95099 

0.50960 

0.80899 

2,31400 

0.32140 

11 

1.4530" 

• 03 

4,7098*700 

MM 

0.95141 

0.52303 

0.81700 

2.44000 

0.33484 

12 

1.3620* 

•03 

1.0209*701 

HM 

0.95198 

0.31700 

0.82600 

2.36600 

0.34911 

13 

1,6890* 

•03 

1,0647*701 

NM 

0.95384 

0.54897 

0.81400 

2.30800 

0.36133 

14 

1.8160* 

-01 

1.0936*701 

NM 

0.95494 

9.33674 

0.83909 

2.27100 

0.36944 

15 

2,0700* 

•01 

1.1360*701 

NM 

0,95652 

0.56795 

0.84600 

2.21900 

0.38125 

16 

2.1240* 

-03 

1.1812*701 

NM 

0,95737 

0.38012 

0.85300 

2.16200 

0.39454 

17 

2,5780* 

-03 

1.2603*701 

NM 

0.95717 

0.59954 

0.86300 

2.07200 

0.41651 

18 

2.8320’ 

-03 

1.3321*701 

NM 

0.95847 

0.61706 

0.87200 

1,99700 

0.43665 

19 

3,0860* 

•03 

1.4232*701 

NM 

0.95894 

0.63853 

O.B8200 

1 ,90000 

0.46226 

20 

3.3400* 

-01 

1.3081*701 

NM 

0.96049 

0.65791 

0.89100 

1.83400 

0.4S582 

21 

1,3940* 

•03 

1.3795*701 

NM 

0.96172 

D.6T384 

0.89600 

1.77600 

0.50363 

22 

1.8460* 

•01 

1,6607*701 

NM 

0,96222 

0.69146 

0.90500 

1.71300 

0.52811 

21 

4.1020* 

-01 

1.7714*701 

NM 

0.96348 

0,71480 

0.91400 

1.61300 

0,55902 

24 

4.1360* 

-03 

1.8352*701 

NM 

0.96461 

0.72790 

0.91900 

1.59400 

0.57654 

25 

4.9910" 

• 01 

2.0836*701 

NM 

0.97245 

0.77681 

0.93000 

1.45800 

0.64135 

26 

3.6260” 

-01 

2.3384*701 

NM 

0.98315 

0.82402 

0,95600 

1,14600 

0.71025 

27 

6.2610* 

•01 

2.5860*701 

NM 

0.98846 

0.86739 

0.96900 

1.24000 

0.77644 

28 

6.8960* 

-03 

2.8281*701 

NM 

0.99121 

0.90781 

0.97900 

1.16300 

0.84179 

29 

8.1660" 

-01 

1.2380*701 

NM 

0.99915 

0.97241 

0.99500 

1.04700 

0.45033 

10 

9.4160* 

•03 

1.3016*701 

NM 

0.99992 

0.99404 

0,99900 

1.01000 

n. 98911 

D 11 

1.0706* 

-02 

3,4217*701 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

T,U/UO,T/TO  ASSUME  P»F0 


INPUT  VARIABLES 


600 1 -A- 1 


axisymmetric 

6001 

- 

n • 4 • w e lUtAWp  i,  * ^ 1 

R THETA  X 10"^  ; 2 - 4 
TW/TR  : About  1 



ZPG  - aw' 

Continuous  running  tunnol  with  Intorchtngeable  fixed  nozzles.  W H « 0.30  m 
0.05  < M < 0.1  TO  : 313  K.  Air.  3 < RE/m  X 10'®  < 6. 


MICHEL  R.i  1960.  RtsuUets  sur  le  couche  Unite  turbulente  tux  grandes  vltesses.  x"*  Congrds  de  Hbctnique 
Appllqub  Stresa  1960.  Publication  ONERA  no  102. 

And  Michel  R.,  private  cpmaunlcatlons. 


1 The  teats  were  made  on  the  outer  surface  of  a circular  cylinder  (diameter  39.25  m)  aligned  with  the  axis 

of  the  300  im  square  tunnel  test  section.  The  cylinder  had  an  ogival  nose  which  was  continued  upstream  as 

3 a long  thin  rod,  on  which  transition  took  place.  The  seven  test  stations  were  between  X • 150  and  350  lam 

2 from  the  point  of  the  ogival  nose  (X  ■ 0).  The  free  stream  Mach  number  did  not  vary  more  than  1 X In  this 

region. 

6 Static  pressure  was  measured  at  Intervals  along  the  modal  surface,  as  was  the  wall  temperature.  The  static 

7 tappings  (d  • 0.3  mm)  ware  drilled  at  10  nn  Intervals.  Pitot  profiles  were  obtained  with  an  FPP  (h^  • 0.12 
hj  • 0.07,  bj  • 6 mm)  at  X values  of  150,  183,  216,  249,  282,  315  and  348  am. 

9 The  data  were  reduced  using  a linear  Crocco  temperature  relationship  with  a recovery  factor  of  0.68,  de- 
termined from  the  equilibrium  temperature  of  the  model.  The  static  preasute  was  assumed  constant  through 
the  boundary  layer. 

12  The  editors'  have  replaced  the  author's  temperature -velocity  correlation  by  the  normal  Crocco  - Van  Driest 
relitlonshlp,  assuming  a recovery  factor  of  0.89$  and  using  the  author*sTH  value.  We  thus  presume  that  there 

13  Is  slight  heat  transfer.  Wa  present  all  the  data  In  our  posesslon,  consisting  of  three  sequences  of 
profiles  each  for  a different  Mach  number.  The  author  also  reports  measurements  at  M ■ 2.97  and  a further 
set  at  M ■ 2.57  with  moderate  heat  transfer. 

$ DATA;  6001  OlOl  • 0306.  Pitot  profiles.  NX  > 6 or  7. 

16  Editors'  comments 

The  entry  describes  an  early  experiment  In  an  axisymmetric  configuration  for  which  d/RZ  Is  up  to  40  X to 
that  transverse  curvature  effects  may  well  be  considerable.  Upstream  history  affects  should  be  weak,  if  not 
negligible.  Comparisons  should  be  made  with  other  low  Reynolds  number  tests  made  on  flat  plates.  (Coles  - 
CAT  5301,  Shuttt  et  al.  - CAT  5501). 

Despite  the  small  physical  scale  of  the  experiment,  measurements  extend  within  the  momentum  deficit  peak. 

The  computed  total  pressure  gradient  In  the  outer  part  of  the  layer  is  large  enough  to  suggest  that 
Measurements  should  have  continued  to  rather  greater  values  of  y. 


WK)1-1H 


CAT  6001  :nCHI.L  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  31  UMTS. 


RUN 

MO  t 

TU/VR 

REP2W 

CF 

H12 

H12K 

PW 

PO 

X • 

POO" 

P.'I/PD" 

PED2D 

CO 

H)2 

H32K 

TW* 

To 

RE  * 

TOO" 

SU  " 

02 

PI2* 

N42 

02K 

UO 

TR 

6001UIUI 

1 .8300 

0.99)0 

1 .4493"705 

NM 

2.7262 

1.5617 

8.686«*"03 

6.6884"*03 

1 .3000". 01 

3.)900""04 

1 .0000 

2.1269-+0) 

N“ 

1.79)2 

1.7787 

a.995T"+02 

1 .6700"+02 

1 .'»62S"-02 

I. 1500""02 

o.oooo 

).2671’-0« 

O.OOOO'.OO 

0.06)6 

3.9251"-04 

S.0T23"+O2 

3.0169-.C? 

6001010.’ 

1.6300 

0.99)0 

1.6)91*703 

NM 

2.7425 

1.3944 

8.6C12*"03 

a.8l)12**gl 

1.BT00>-S1 

3,4600"*04 

I .0000 

2.40)2*703 

NM 

1.7627 

1.7669 

!.0243*+02 

1.8876**02 

1.0623". 05 

).16O0"tn2 

0.0900 

).6913*-04 

0.0000*700 

0.06)3 

4.4640*«04 

5.0964*y02 

3.0456**02 

600IO10I 

1.6300 

0.99)0 

1,7799*70) 

NM 

2.7263 

1.3631 

8.7529*"03 

8.7329**05 

1.9900«-01 

3.4300"t04 

1.0000 

2.6116*703 

NM 

1.7629 

1.7674 

2.99S7»t02 

1.0700**02 

1.9625"-05 

3.l500*t02 

0.0000 

3.9821*-04 

0.0000*700 

0.06)4 

4.61 16*-04 

5.0723*+02 

3.0169**02 

60010100 

1.6300 

0.99)0 

1.9170*703 

NM 

2.7221 

1.3616 

9.0914*"0) 

9.0914**03 

5.lo00"-01 

3,6400"f04 

1.0000 

2.6105*703 

NM 

1.7623 

1.7669 

S.0243*"02 

1.8876"*02 

l.1625"-05 

!.1600"t02 

0.0000 

4.179)*-04 

0.0000*700 

0.06)3 

5.0462*-O4 

5,0964*tO2 

3.0456**02 

60010103 

1.6300 

0.99)0 

2.1663*703 

NM 

2,6993 

1.36S4 

B.6333*"03 

6.6333**01 

a.oooo'.oi 

3.4600"Y04 

1.0090 

3.1789*703 

NM 

1.7623 

1.7666 

2.9957*"02 

1.8700**02 

l.96i5"-05 

).1S00*"02 

0.9000 

4.6026*-04 

0.9000*700 

0.0637 

5.7909-04 

5.0723-+02 

3.0I69-+02 

60010106 

1.6500 

0.99)0 

2.34)4*703 

NM 

2.6666 

1.361! 

6.6335**03 

6.6))5"*01 

2.aioo*.oi 

S.4S00"t04 

1.0900 

3.4364*703 

NM 

1.7623 

1.7666 

2.90S7*+02 

1.6700**02 

1.96£3"-05 

3.l3a0*"02 

0.0000 

5.|931*-04 

0.0000*700 

0.06)6 

6.2547*-04 

5.072S*+02 

3.0169**02 

60010501 

2.1000 

0.9908 

1.2009*703 

NM 

3.0920 

1.3606 

6.0S8a*+0) 

6.0582**0) 

1.5000“-01 

3.S400"+04 

1.0000 

2.0361*703 

NM 

1.6023 

1.7826 

2.0400*"02 

1.66)1**02 

1.9623">02 

).1300"-f02 

0,0000 

3.3992*«04 

0.0000*760 

0,0980 

4.2121*-04 

5.4299**02 

2.0774**02 

6001020? 

2.1000 

0,9909 

1.4539*»03 

NM 

3.0723 

1.366! 

6.1019**03 

6.1019**01 

l.SSUO’.Ol 

3.5000"  + (I4 

1.0000 

2.3336*703 

NM 

1.6000 

1.7809 

2,9693**02 

1.6738**02 

1.9623". 02 

).150O"*O2 

0.0009 

3.6677'*04 

6.0000*700 

0,0979 

4,62ll*-04 

5.4472“*02 

2.9965**02 

6001020) 

2.1000 

0.991) 

1.6371*703 

NM 

3.0651 

1.3637 

6.1347**0) 

6.1S47«*03 

2.1T00">01 

3.6100"Y04 

1.0000 

2.6264*703 

NM 

1.7950 

1.7760 

2.9706**02 

1.6791**02 

1.9623"-02 

3.I600""02 

0.0000 

4.3445'-04 

0.0660*700 

0.0975 

S.4547*-04 

3.4559**02 

3.0060**02 

60010?U0 

2.1000 

0.9909 

1.6677*703 

NM 

3,0302 

1.3565 

6,2769**0) 

6.2769**03 

2.i)fl00«.01 

5.7400"*04 

1.0000 

2.9964*703 

NM 

1.7928 

1.7739 

2.9693**02 

1.6736**02 

1.9623". 02 

).l500*t02 

O.OOOO 

4.6232*.04 

0.0006*700 

0.0979 

6.0357"-04 

5,4472**02 

2,9963**02 

60010203 

2.1000 

0.9913 

1,99)4*703 

NM 

3.0477 

1.3536 

6.2769**03 

6.2769**01 

2.«200".0l 

3.7400"t04 

1.0000 

3.1960*703 

NM 

1.7695 

1.7704 

2,9796**02 

l,6791"*02 

1.9623". 02 

t.l600"A02 

0.0000 

3.1703*-04 

0.0006*700 

0,0975 

6,463V*"04 

5.6559**02 

3.0060**02 

60010206 

2.1000 

0,9909 

2.1142*703 

MM 

3.0432 

1.3369 

6.1694**0) 

6.1604**0) 

J.1500«-0l 

3.6600"604 

1.0000 

3.)916*703 

NM 

1,7663 

1.7666 

2.9693**02 

1.6736**02 

1.9623". 02 

3.1S00"»02 

0.0000 

3.3370*-04 

0.0006*700 

0.0979 

6,9545*-04 

5,4472**02 

2.9965**02 

6001020T 

2.1000 

0.9909 

2.2644*703 

NM 

3.0415 

1.3372 

6.2659**03 

6.2659"*0) 

3. 4600". 01 

3.7300"604 

1.0000 

3.6630*703 

NM 

1.7640 

1.7641 

2,9693**02 

1.673#**02 

1.9623""02 

).ISOO"Y02 

0.0000 

3.9096*-04 

0.0600*700 

0,0979 

7.4273**04 

3.4472**02 

2.9963**02 

60010301 

2.3700 

0,9903 

1.1190*703 

NM 

4.0322 

1.4343 

4.6042**03 

4.6042**01 

1.3000". 01 

6,7700"Yn4 

1.0000 

2.1446*703 

NM 

1.6052 

1.7753 

2.9533**02 

1.3656**02 

1.9623". 02 

).1700"in2 

0,0000 

2.8960*-04 

9.0000*700 

0.1174 

3, 9415". 04 

6,0219**02 

2.9624**02 

60010302 

2.3700 

0,9904 

1.30T0*763 

NM 

3.9941 

1.4316 

4.6409**03 

4.6409**03 

l.»300"-0l 

6.6400"«04 

1.0000 

2,3075*705 

NM 

1.6032 

1.7742 

2.9351**02 

1.3572**02 

1.9623"-02 

).1500"t02 

0.0000 

3,)290*-04 

0.0600*700 

0.117) 

4.3377"-04 

6.0029**02 

2.9635**02 

6001030) 

2.3700 

0,9904 

1.5167*703 

NM 

3.9776 

1.4252 

4,6777**03 

4.6777**03 

2.1600"<0l 

8.9100""04 

1,0000 

2,9139*76) 

NM 

1.7966 

1.7690 

2.9131**02 

1.3572**02 

1.9623"-02 

1.1500"»02 

0,0000 

3,6381*-04 

0.0066*700 

0.1173 

5.25l8*-04 

6.0029**02 

2.96)5**02 

60010304 

2.3700 

0.9901 

1.7375*703 

NM 

3.9509 

1.4131 

4.7406**03 

4.7406**03 

2. 4900". 01 

9.0300"tfl4 

1.0000 

3.3313*763 

NM 

1.7964 

1.7664 

2,94)6**02 

1.1615**02 

1.9623". 02 

), 1600*602 

0,0000 

4.3491*-64 

0.6000*700 

0.1177 

5.957l*-04 

6,0124**02 

2.9730**02 

600I030H 

2.3700 

0.9901 

2.0714*76) 

NM 

1.9029 

1.3970 

H,7249**03 

4.7249*"0S 

3.1300"-0l 

9,0000*»04 

1.0009 

3.9716*763 

NM 

1.7979 

1,7690 

2.94)6**02 

1.3615**02 

1.9623". 02 

3. 1600*702 

O.OOOO 

3.2023*-04 

0.0000*700 

0.1162 

7.0754*-04 

6.0124**02 

2.9730**02 

60010306 

2.3700 

0.9901 

2.1342*763 

MM 

3.9106 

1.4006 

4.7439**03 

4.7459**03 

3.4S00*.01 

9.0490*704 

1.0000 

4.I30)*763 

NM 

1.7926 

1.7645 

2.9436**02 

1.3615**02 

l.9623".02 

3.1600*702 

0.0000 

5,3662*>64 

0.0000*700 

0.U79 

7,)740*-04 

6.0124**02 

2.9730*t02 

fiOOI-C-l 


60010101  HKHCL  PROriLC  TABULATION  18  POINTS,  DELTA  AT  POINT  18 


1 

7 

PT2/P 

P/PP 

TO/TOO 

M/HD 

u/uo 

T/TO 

RH0/Rh00*U/UD 

1 

0.0000"*00 

i.oooo*too 

NM 

0.98100 

0.00000 

0.00000 

1.60197 

0.00000 

2 

9.9900*-0S 

1.51T7*+00 

NM 

0.96577 

0.43007 

0.51680 

1.44402 

0.35789 

1 

l.9980*-04 

1.7748"t00 

NM 

0.97031 

0.81010 

0.60083 

1.38738 

0.43307 

4 

4.0005"-04 

2.1839'tOO 

NM 

0.97602 

0.60515 

0.69383 

1.51459 

0.52700 

5 

5.9850‘-0» 

!.4701"*00 

NM 

0.97942 

0.66018 

0.74417 

1.27076 

0.58561 

6 

B.C^O'-OO 

3.72S1''t00 

NM 

0.98222  . 

0.70514 

0.78344 

1.23441 

0.63467 

7 

9.9900*-04 

2.9747"i00 

NM 

0.98471 

0.74514 

0.81692 

1.20194 

0.67966 

8 

1.2S10'*0I 

3.2032"t00 

NM 

0.98688 

0.78013 

0.84811 

1.17352 

0.72015 

» 

1.498S"-05 

3.4435*t00 

NM 

0.98903 

0.81812 

0.87229 

1.14520 

0.76169 

10 

1.7505*-05 

3.6886*900 

NM 

0.99087 

0.84510 

0.89480 

1.12106 

0.79817 

It 

1.9980"-05 

3,8443**00 

NM 

0.99238 

0.87009 

0.9I30I 

1.10108 

0.82919 

12 

2.2500*-05 

4.0748**00 

NM 

0.99418 

0.90008 

0.93421 

1.07729 

0.86718 

15 

2.S020’-01 

4.2330**00 

NM 

0.99537 

0.92006 

0.94797 

1.06158 

0.89298 

14 

2.7495'-05 

4.3949**00 

NM 

0.99684 

0.94005 

0.96142 

1.04598 

0.91916 

15 

5.0015*-05 

4.8187**00 

NM 

0.99742 

0.98504 

0.97131 

1.03436 

0.93904 

16 

I.50t0"«03 

4.6984**00 

NM 

0.99863 

0.97602 

0.98408 

1,01824 

0,96724 

17 

4.0005''>03 

4.8188**00 

NM 

0.99943 

0.99001 

0.99375 

1.00757 

0.98628 

0 IS 

4.SOOO*«03 

4.9023**00 

NM 

1.00000 

1.00900 

1.00000 

1,00000 

1.00000 

INPUT 

VARIABLES 

y/L,U/UO,T/TO 

ASSUME 

PbPD  and  van  DRIEST 

60010  106  ’AICllEL 


PROFILE  TAOULATIOU  2J  POINTS,  DELTA  AT  POINT  12 


I 

V 

PT2/P 

P/PO 

TO/IOD 

M/:iD 

U/UO 

T/TO 

PHO/RHOO-U/UD 

1 

0.0000**00 

1 , 0000"*00 

MM 

0.95100 

0.00000 

0.00000 

1 .60197 

0,00000 

2 

'■.9A10'-0S 

1.3795**00 

NM 

0.96287 

0.37505 

0.45619 

1,47951 

0.30834 

3 

1.99(i6*«04 

1.5783**00 

NM 

0.96687 

0.48008 

0.53826 

1.43037 

0,17632 

4 

3.9999"-04 

1.920l*»00 

NM 

0.97280 

0.54711 

0.63794 

1.35961 

0.46921 

5 

5.99t,S"-04 

2.1595*»00 

NM 

0.97572 

0.60015 

0.68913 

1.31852 

0.52265 

6 

7.9730"-04 

2.3622**00 

NM 

0.97SIB 

0.64015 

0.72616 

1 .28680 

0.56432 

7 

9.9850"-04 

2.5368**00 

NM 

U. 98017 

0.67215 

0.75481 

1 .26110 

0.59883 

8 

1.2529"-03 

2.7103**00 

NM 

0.98203 

0.70214 

0.78088 

1.21685 

0.63135 

9 

1.5008"-03 

2.8804**00 

NM 

0.98178 

0.73014 

0.80452 

1.21413 

0.662bl 

10 

1.7'ld7"-03 

3.05B2"*00 

IJM 

0.98582 

0,75813 

0.82751 

1.19138 

0,69458 

11 

2.0033**01 

3,2166**00 

NM 

0.98700 

0.78211 

0.84669 

1,17190 

0.72249 

12 

2.2512"-03 

S.1667"*00 

NM 

0,98816 

0,80412 

0.86385 

1.15409 

0.74852 

13 

2.4991“-03 

3.8000“*00 

NM 

0.98983 

0.82311 

0.87836 

1.15875 

0.77134 

14 

2,7470"-03 

3.6294**00 

NM 

0.99062 

0,84111 

0.89184 

1.12427 

0.79326 

IS 

3.0016"-03 

3.7917**00 

NM 

0.99196 

0.86310 

0.90796 

1.10666 

0.82045 

16 

3. 4974 "-53 

4.0591**00 

NM 

0.99406 

0,89808 

0.93282 

1.07887 

0,86463 

17 

3.9999"-03 

4.3115**00 

NM 

0.99896 

0.93006 

0.95473 

1.05376 

0.90602 

18 

4.S024"-03 

4,5104**00 

NM 

0.99756 

0,95404 

0.97065 

1.03514 

0.93771 

19 

4,9982*-03 

4,6448**00 

NM 

0.99028 

0,97003 

0.98103 

1.02283 

0.95914 

20 

S.3007“-03 

4.7467**00 

HM 

0.99897 

0.98202 

0.98870 

1.01366 

0.97538 

21 

6.00i2"-03 

4.818S**00 

NM 

0,99941 

0,99001 

0.99375 

1.00757 

0.98628 

0 22 

6.7000"-Q3 

4.9023**00 

NM 

l.UOOOO 

1.00000 

1.00000 

1.00000 

1. 00000 

INPUT 

VA41A3LE5 

V/L,U/IJD»V/TD 

assume 

P»PD  AND  VAN  ORICST 

60010201  MlCItbL 

PROrtLE 

TABULATION 

20 

POINTS,  DELTA  AT  POINT  20 

I 

V 

PT2/P 

P/PO 

TO/TOD 

H/MO 

U/UD 

T/TD 

RMO/RHOD*U/UO 

1 

0.0000"*00 

1 .oono'too 

NM 

0.94247 

0.00000 

0.90000 

1.77173 

0,00000 

2 

9.9900"-08 

1.4122*600 

NM 

0.98609 

0,38007 

0.44609 

1.62385 

0.27471 

3 

l,99e0"-04 

I.9594*t00 

NM 

0.96530 

0.49015 

0.60012 

1.49905 

0,40013 

4 

4.0014**04 

2.8241"*00 

NM 

0.97237 

0,59017 

0.69828 

1.19995 

0,49879 

5 

8,9940"-04 

2. 8871*600 

NM 

0.97624 

0,64417 

0.74708 

1.14502 

0.55844 

6 

7.9920**04 

3.1949*600 

NM 

0,97924 

0.68617 

0.78100 

1.10217 

0.60111 

7 

9.9900**04 

3.4842*600 

NM 

0.98185 

0.72316 

9.81122 

1.26484 

0.64308 

8 

l,2474*-03 

3,7991*600 

NM 

0.98444 

0.76015 

0.84211 

1.22724 

0,68618 

9 

1.3012**01 

4,1034*600 

NM 

0.98691 

0.79614 

0.86898 

1.19138 

0.72941 

10 

1.7496“*03 

4.1762*690 

NM 

0.98895 

0,82611 

0.84047 

1.16183 

0.76644 

11 

1.9980**01 

4.6800*600 

NM 

0.99088 

9.85311 

0.91048 

1.13168 

0.80312 

12 

2.2518**03 

4,8445*600 

NM 

0.99219 

0,87510 

9.92385 

1.11482 

0,82893 

13 

2.8002**01 

5,0338*600 

NM 

0.99355 

r. 89609 

0.91753 

1.09462 

0.88648 

14 

2.7416**01 

5,2475*600 

NM 

0.99477 

0.91508 

0.94958 

1.07684 

0,88102 

15 

1.0024**01 

5.4139*600 

NM 

0.99578 

0.91106 

0.95951 

1.06201 

0,90346 

16 

3.4992**01 

5,4907*600 

NM 

0.99739 

0,95704 

0.97520 

1.03810 

0,93922 

17 

4.0014**03 

5.8978*600 

NM 

9.99886 

0.97602 

0.98431 

1.02121 

0,96802 

18 

4.4982**03 

6.8196*604 

HM 

0.99912 

0.98701 

0,94265 

1.01148 

0.98141 

19 

8.0004**03 

6.1091*600 

NM 

0,99970 

0,99501 

0.99719 

1.00414 

0.99203 

D 20 

8.4000**03 

4.1654*600 

NM 

1.00000 

1.00000 

1.00009 

1.00000 

1.00000 

INPUT 

VARIABLES 

V/l,U/UO»T/TP 

ASSUME 

PlPO  AND  VAN  DRIEST 

(iDoi-c-: 


60010S06  HICHCL 


PROriLE  tabulation  23  POINTS,  DELTA  AT  POINT  23 


I 

Y 

PT2/P 

P/PO 

TO/TOO 

M/MD 

U/UD 

T/TD 

RH02RHOO*U/UO 

1 

O.OOOO'TOO 

l.OOOO'TOO 

NM 

0.44262 

0.00000 

0.00000 

1.77401 

0.00000 

2 

1 .0010**04 

1.3S40"tOO 

NM 

0.45405 

0.31405 

0.40363 

1.65183 

0.24435 

3 

2,0020"-04 

1.6406’tOO 

NM 

0.96024 

0.41504 

0.51442 

1,56884 

0.33140 

4 

3.4470"-04 

2.1453"t00 

NM 

0,96651 

0.53516 

0.64556 

1.45516 

0,44364 

5 

5, 4490". 04 

2.4S64*e00 

HM 

0.47194 

0.58417 

0.64270 

1.40608 

0.44264 

6 

7.9d00’-04 

2.7010"TOO 

NM 

0.47435 

0.61717 

0.72306 

1.37260 

0.52678 

7 

1.0010*>03 

2.6730*»00 

NM 

0.47614 

0.64217 

0.74534 

1.34711 

0.55328 

6 

1.2530*.03 

3.0649"tO0 

NM 

0.47827 

0.67217 

0.77124 

1.31644 

0.58583 

« 

1.4460". 03 

3,3024"tO0 

NM 

0.46026 

0.70017 

0.79461 

1.28746 

0.61645 

to 

1,7500*.OS 

3. 4423*700 

NM 

0.48145 

0.72416 

0.61403 

1.26358 

0.64422 

11 

2.0020*.03 

S.6724’700 

NM 

0.46344 

0.74616 

0.63134 

1.24135 

0.66470 

12 

2.2470".03 

3.0412*700 

NM 

0.48466 

0.76615 

0.84666 

1.22126 

0.64328 

13 

2.4940".03 

4,0236*700 

NM 

0.48632 

0.76715 

0.66238 

1.20030 

0.71847 

14 

2. 7510". OS 

4,2113*700 

NM 

0.48775 

0.60614 

0.87768 

1.17452 

0,74410 

15 

3. 0030". 03 

4.3655*700 

NM 

0.46403 

0.62713 

0.84118 

1.16087 

C.7t-7*-'! 

16 

3.S000">03 

4,6462*700 

NM 

0.44122 

0.66011 

0.41386 

l.U!>‘-6 

0.60452 

17 

S.4470"-03 

5.0035*700 

NM 

0,44324 

0.89104 

0.43431 

1.04435 

5,84487 

IB 

4. 5010". OS 

5.2664*700 

NM 

0.44503 

0.91407 

0.95204 

1.0731". 

0.88720 

14 

4. 4460". 03 

5,5407*700 

NM 

0.44653 

0.44305 

0.46682 

1.05104 

0,91487 

20 

5. 5020". 03 

5,7774*700 

NM 

0.44789 

0.46503 

0.47442 

1. 03104 

0.45057 

21 

5. 4440". 03 

5.4641*700 

NN 

0.44642 

0.46202 

0.48474 

1,01584 

0.47431 

22 

6. 5030". 03 

6,0474*700 

NM 

0.44464 

0.44401 

0.44662 

1.00527 

0.94140 

D 23 

7. 0000". 03 

6.1654*700 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

VARIABLES 

y/l,u/ud,t/to 

ASSUME 

PPPD  AND  VAN  DRIEST 

60010301  micmel 

PROriLE 

TAB'JLATinU 

17 

POINTS,  DELTA  AT  POINT  17 

1 

r 

PI2/P 

P/PO 

TO/TOD 

M/I  ID 

U/UD 

T/TD 

PHn/RKno*u/UD 

1 

O.OOOO’TOO 

1 .0040**00 

NM 

0,43164 

O.OnOOO 

0.00000 

2,16231 

0.00000 

2 

1 .0185"-04 

1 ,2423*T00 

NM 

0.94041 

0.22003 

0.3151S 

2.05146 

0.15362 

3 

1 ,96a5*»04 

2,1272**00 

NM 

0.95614 

0.42716 

0.57123 

1.78826 

0.31443 

4 

3.477fl*-04 

3.1485“7l0 

NM 

0,46760 

0.56020 

0.70564 

1.58762 

0.44460 

5 

6,0140’*04 

3.8ii7*tno 

NM 

0.47243 

0,62321 

0.76155 

1,44244 

0,51014 

6 

8. 0025*. 04 

4.2654*t80 

NM 

0.47630 

0.66521 

0.74553 

1,43014 

0.55624 

7 

9. 4410*. 04 

4,T928"7I50 

NM 

0,47443 

0.70320 

0.82460 

1,37506 

0.54466 

a 

1.2513*. 03 

5.1455"t80 

NM 

0.48242 

0.74120 

0.85144 

1.32130 

0.64481 

4 

1,4486*. 03 

5.6007*700 

NM 

0.08500 

0.77518 

0.07513 

1.27448 

0.6A66S 

10 

1.7508*. 03 

6.0150*700 

NM 

0.48728 

0.00617 

0.64SIO 

1.23295 

0.72603 

u 

1.4482*. 03 

6.3843*700 

NM 

0.48921 

0.A331S 

0.41  lAO 

1,14770 

0.76129 

12 

2.4477’-0S 

7.1156*700 

NM 

0.44265 

0.88312 

0.94078 

1.13481 

0.82401 

13 

2.4475"-03 

7.7401*700 

NM 

0.44553 

0.92708 

0.96457 

1.08207 

0,89123 

14 

3. 4498*. 03 

5,3177*700 

NM 

0.44760 

0.4O005 

0.98100 

1,04414 

0.93954 

15 

4. 0012*. 03 

8,6463*780 

NM 

0.44694 

0.48302 

0.99205 

1.01851 

0.97405 

16 

4.1(434*. 03 

5.8806*700 

NM 

0.44465 

0.44401 

0.99723 

1,00644 

0.99080 

0 17 

4. 8500*. 03 

8.4620*7011 

NM 

1.00000 

1.00000 

1.09005 

I.UOOOO 

1 .00000 

INPUT 

VARIAULCS 

Y/L,U/U0,T2TD 

ASSUME 

PaPD  AND  VA7 

1 DRIEST 

60010309  MICIIEL 

PRnriLE 

tabulation 

22 

POINTS,  DELTA  AT  PO! 

INT  22 

! 

Y 

PT2/P 

P/PD 

TO/TOD 

M/MO 

U/UD 

T/TO 

»HO/RMOD*U/UO 

1 

O.OOOO'tOO 

l.OOOO'TOO 

NM 

0.43153 

0.00000 

0,00000 

2.16296 

0.00000 

2 

4. 6200*. 05 

l.l235*tU0 

NM 

0.41687 

0.16001 

0.21206 

2.10332 

0.11033 

3 

l.4480*-04 

1.5‘15B*T00 

NM 

0,44657 

0.30408 

0.431T0 

1.45078 

0.22129 

4 

5.4460*-04 

2.5631'tOO 

HM 

0.46125 

0.48714 

0.63444 

1.64S56 

0.373A1 

5 

5.4440"-04 

3. 0264*700 

NM 

0.46603 

0,54220 

0.98403 

1. 6144b 

0.42666 

6 

7.4420*-04 

3,3414*700 

HM 

0.46844 

0,57621 

0.72043 

1,56326 

0.46085 

7 

4,4400*«04 

3.6160*700 

NM 

0.47111 

0.60421 

0.79515 

1.52043 

0.48943 

a 

1.2506*-0i 

1.4381*700 

NM 

0.47340 

0.63521 

0.77133 

1,47444 

0.52311 

4 

1.5022*. 05 

4.2047*700 

NM 

0.47546 

0.66021 

0.74156 

1.43750 

0.55065 

to 

1.7464*. 03 

4.4574*790 

HM 

0.47775 

0.68221 

0.80874 

1.40514 

0.57547 

U 

l.4480*.05 

4,6910*700 

NM 

0.47435 

0.70220 

0.62383 

1.57647 

0.54852 

12 

2. 5012*. 03 

5,1655*700 

NM 

0.48240 

0.74120 

0.85148 

1,32127 

0.64482 

13 

2.4470*-03 

5.6428*700 

NM 

0.48550 

0.78218 

0.87473 

1.26444 

0.64545 

14 

3.5002**03 

6.2075*790 

NM 

0.48827 

0.82016 

0.40187 

1,21455 

0.74420 

15 

3. 4460*. 03 

6.7036*700 

HM 

0.44074 

0.85514 

0.42483 

1.16463 

0.74070 

16 

4.4442"-01 

7,1155*700 

HM 

0.44265 

0.68312 

0.94076 

1.13480 

0.82401 

17 

4.4450*-03 

7.5873*700 

H“ 

0.44464 

0.41404 

0.45757 

1.04734 

0.87254 

18 

5.4402**03 

7.4457*700 

NM 

0.44O15 

0.44007 

U. 47103 

1,06646 

0.410D4 

14 

6. 0014*. 03 

8.1502*700 

NM 

0.44772 

0.46204 

0.48146 

1,04188 

0.44251 

20 

6. 4472". 03 

8.6464*700 

HM 

0.448B1 

0.48002 

0.94066 

1,02181 

0.46451 

21 

7. 0004*. 03 

8.8806*700 

NM 

0.94465 

0.44401 

0.44721 

1.00644 

0.44080 

0 22 

7.4000**03 

8.4820*700 

NM 

1.00000 

1.00000 

1.00000 

1,90090 

1.00000 

INPUT 

VADIAOLLS 

Y/L,U/UU,T/TO 

ASSUME 

PPPD  AND  VAN  DRIEST 

*201 -A- 1 


L_ 

H ; 5 

R THETA  X 10"^  ; 3 - 7 

6201 

IW/TR  ; 0.55,  0.65,  1.0 

ZP6 

AH/SHT 

Blow-down  tunnel  with  fixed  nozzle  block.  Running  time  45-90  secs.  W • 0.15,  H « 0.18 
PO  ; 1.7  m/n?.  330  < TO  < 660  K.  Air.  15  < RE/m  X 10‘®  < 45. 

L • 0.5  M. 

MOORE  O.R.,  1962.  Velocity  similarity  in  the  compressible  turbulent  boundary  layer  with  heat  transfer. 
DRL  480. 

1 The  test  bounder^  layer  VfSS  formed  on  a flat  plate  model  mounted  with  the  test  surface  facing  downwards 
near  the  centre  line  of  the  tunnel.  Two  models  were  used,  and  "there  was  essentially  no  difference  between 
the  constant  temperature  characteristics  of  the  two  plates".  The  second  and  principal  model,  which  is 
described,  was  fabricated  from  pure  c<H>per  with  a stainless  steel  leading  edge  (X  • 0)  chamfered  at  15^ 
on  the  upper  tide  (L  • 0.425,  M ■ 0.152  m).  The  plate  was  actively  cooled  by  two  separate  circuits  which 
3 were  manually  controlled  to  maintain  a constant  wall  temperature.  Near  the  leading  edge  a 12.7  mm  strip 
of  No  80  grit  cloth  was  bonded  to  the  surface  to  act  as  a transition  trip. 

6 The  plate  temperature  was  monitored  by  seven  thermocouples  mounted  at  roughly  40  mm  intervals  back  from 
X ■ about  80  am.  The  first  two  were  on  tha  centre  line  and  the  remainder  about  20  mm  to  one  side.  Static 

7 tappings  were  placed  at  X • 135,  240,  310  mm  about  25  mm  to  the  same  side  as  the  5 thermocouples.  Pitot 
travarset  ware  made  with  a double  CPP.  The  two  tubes  (d^^  • 0.914  mm)  were  separated  by  3.81  irm  in  the 
V-direction  and  after  (C)  about  20  mm  they  were  successively  slaivad  into  larger  diameter  tubing.  The 

B traverse  gear  was  driven  from  the  floor  of  tha  tunnel  to  give  a profile  normal  at  X • 254  mm. 

9 The  author  has  reduced  the  data  astuming  that  static  pressure  is  constant  at  the  wall  value  through  the 
layer  and  that  the  temperature  and  velocity  are  related  by  T/TW  ■ 1 ■ (1  - TD/TW)  (U/UO)^  (the  Crocco 
10  temperature  velocity  relation).  No  probe  corrections  were  applied. 

12  The  editors  have  presented  the  four  complete  profiles  tabulated  by  the  author.  Me  have  used  the  Crocco  / 

Van  Driest  temperature*ve1ocity  correlation  with  recovery  factor  0.896  in  place  of  that  used  by  the  author. 
Me  found  it  necessary  to  replace  our  usual  integration  procedure  with  a trapeaoidal  integration  rule.  There 
are  in  addition  soma  measurements  made  with  the  outer  Pitot  tube  removed  which  do  not,  however,  extend  as 
far  as  the  boundary  layer  edge.  The  authors'  final  measured  point  has  been  set  as  the  D-state. 

§ 0AT4!  6201  0101-0401.  PT2  profiles. 

16  Editors'  coeiaents 

This  entry  1s  presented  primarily  as  a comparison  for  the  rough  surface  experiment  of  Young  - CAT  6606. 

The  tunnel  it  the  tame,  and  the  model  formed  the  basis  for  that  used  by  Young.  The  paper  is  mainly  concarnad 
with  fitting  3HT  data  to  the  law  of  the  wall  and  includes  a description  of  soma  attempts  to  use  special  forms 
of  Preston  tube.  An  analysis  of  tha  results  it  to  be  found  in  Rochelle  (1963). 

The  profile  data  it  sparse,  rough,  and  in  two  cases  (0101,  0201)  displays  larqi  gaps. 


620I.B-1/C-I 


CAT  6201  MOORE  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  SI  UMTS. 


RUN 

MQ  * 

TN2TR  RED2W 

CF 

H12 

H12K 

PM 

PD 

X • 

POO* 

PN/PO*  RED2D 

CO 

H32 

H32K 

TW* 

TO 

RZ 

TOD* 

SM  * 02 

P12* 

H42 

D2K 

UD 

TR 

62010101 

4.9180 

0.9859  1. 

0234"+00 

NM 

11.9516 

1.8171 

7.3987 

•*00  7.3967**00 

2.5«00*-01 

1.55S6"*03 

1.0000  1. 

3661**01 

NM 

1.8438 

1.8319 

3.0337 

*♦02  5.7684"*0l 

INFINITE 

S.S672"*02 

0.0000  1. 

68e2'-04 

0.0000**00 

0.1716 

3.7489* 

-04  7,4890 

"♦02  3.0770**02 

62010201 

4.7790 

0.9917  3. 

2714**00 

NM 

11.3113 

1.8298 

6,7097 

*♦00  8.7097**00 

2.S400’*01 

1.5472"t03 

1.0000  1. 

4193**01 

NM 

1.8606 

1.8505 

3,0322 

**02  6.0038**01 

INFINITE 

1.342S*i02 

0.0000  1. 

6285*-04 

o.oooo**oo 

0.1663 

3.3271* 

-04  7,4244 

"*02  3.0576"*02 

62010101 

4.8900 

0.6467  3, 

1336**00 

NM 

9.3618 

1.7503 

7,6687 

■*00  7.6687**00 

2.S«00'-01 

l.S654*t03 

1.0000  9, 

0736**00 

NM 

1.8458 

1.8233 

3,2757 

**02  9.5836**01 

INFINITE 

5.5417"*02 

0.0000  2. 

3202'<04 

0.0000**80 

0.4617 

4.4003* 

-04  9,5981 

"*02  5.0650**02 

62010401 

4.7900 

0.5473  3. 

1890**00 

NM 

8.4349 

1.7583 

8,5014 

"*00  6,5014**00 

2.S400'-01 

S.S084'<T01 

1.0000  7. 

6431**00 

NM 

1.8409 

1.8241 

3.2446 

"*02  1.1598**02 

INFINITE 

a.aswtoz 

0.0000  2. 

3748"-04 

0.0000**00 

0.5712 

4.2948* 

•04  1,0343 

•*U3  5.9282**02 

TRAFEZOIDAL 

RULE  FOR  ALL 

INTEGRATIONS 

62010101  MOORE 

PROFILE 

TABULATION 

21  POINTS,  DELTA  AT  POINT  21  l 

I 

Y 

PT2/P 

P/PO 

TO/TOO 

H/MO 

U/UO 

T/TO 

THD/RHDOpU/UD 

1 

O.OOOO'TOO 

1.0000**00 

NM 

0.S9110 

0.00000 

0.00000 

3.41798 

0.00000 

2 

4.5720**04 

5.5186**00 

NM 

0.B4631 

0.40491 

0.67061 

2.74300 

0.24448 

1 

4,e260*«04 

5.7431**00 

NM 

0.85030 

0.41309 

0.67970 

2.70717 

0.25105 

4 

S.3140'>Q4 

6.1654**00 

NM 

0.85807 

0.42945 

0.69729 

2.63640 

0.26449 

S 

7,8740'-04 

8.3982**00 

NM 

0.89114 

0.50716 

0.77092 

2.31065 

0.33364 

6 

9.|440">04 

8.7200**00 

NM 

0.89504 

0.51738 

0.77940 

2.26478 

0.34342 

7 

l.t684*<01 

1.0213**01 

NH 

0.91108 

0.56237 

0.81433 

2.09681 

0.38837 

S 

1.4224">01 

1.1080**01 

NM 

0.91908 

0.58691 

0.63156 

2.00744 

0.41424 

R 

1.6764“-0S 

1.2138**01 

NM 

0.92780 

0.61554 

0.65022 

1.90786 

0.44564 

UOSOA'-Ol 

1.3410**01 

NM 

0.93701 

0.64826 

0.86978 

1.80020 

0.40316 

2,1844*«01 

1.4748**01 

NM 

0.94S4S 

0.68098 

0.68764 

1.69904 

0.52244 

12 

2.4SS4*«41 

1.6062**01 

NH 

0.95279 

0.71166 

0.90298 

1.60997 

0.56087 

13 

2.6924'«01 

1,7482**01 

NM 

0.95978 

0.74335 

0.91754 

1.52357 

0.60223 

14 

4.2672‘>0S 

2.6771**01 

NM 

0.99060 

0.92434 

0.98094 

1.12622 

0,87100 

IS 

4,7244'-01 

2.7S92**01 

NM 

0.99251 

0.93865 

0.96482 

1.10079 

0.89465 

16 

4.9784'<01 

2.8786**01 

NM 

0.99512 

0.95910 

0.94013 

1.06575 

0.92904 

S.ZSSAO^Ol 

3.0316**01 

NM 

0.99822 

0.98466 

0.99641 

1.02400 

0.97305 

S.4S64’>01 

3.0876**01 

NH 

0.99930 

0.99387 

0.99856 

1,00451 

0.98917 

IS 

5.7404"*01 

3.1190**01 

NM 

0.99988 

0.99B9S 

0.99976 

1.00158 

0,99819 

20 

S,9944*-01 

3.1329**01 

NM 

1.00014 

1,00123 

1.00026 

0.99811 

1.00217 

0 21 

6.S024*«0S 

3.12S3‘*01 

NM 

1.90000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

VARIABLES  YiM 

assume  PiPD  and  VAN 

DRIEST 

62010401  MOORE 

PROFILE 

TABULATION 

17  POINTS,  DELTA  AT  POINT  IT  1 

1 I 

Y 

PT2/P 

PFPO 

TO/TOO 

M/MD 

U/UD 

T/TD  RHO/RHOOtU/UD  1 

1 

O.OOOO’tOO 

1.0000**00 

NM 

0.50058 

0.00000 

0.00001) 

2.79765 

0.00000 

1 2 

4.5720"-04 

6.0051**00 

NM 

0.82130 

0.43215 

0.67943 

2.47181 

0.27487 

' 1 

4.8260''>04 

6.3280**00 

NN 

O.S2840 

0.44468 

0.69280 

2.42731 

0.28542 

' 4 

S.989C'»04 

6.6602**00 

NM 

0.83531 

0.45720 

0.70575 

2.38279 

0.29619 

6.0960'-04 

7.1762**00 

NM 

0.84532 

0.47599 

0.72442 

2.51622 

0.31276 

6.S980”-04 

8.2083**00 

NM 

0.86309 

0.51148 

0.75728 

2.19206 

0.34547 

i 7 

B.12SO>»04 

9.3829**00 

NM 

0.88034 

0.54906 

0.76888 

2,06432 

0.38215 

S 

1.0668'-0) 

1.1006**01 

NH 

0.90021 

0.59708 

0.82469 

1.90868 

0.43218 

l.S20S''<03 

1.2061**01 

NM 

0.91121 

0.62630 

0.64465 

1.81876 

0,46440 

! 10 

1.S748*-01 

1.2687**01 

NM 

0.91714 

0.64301 

0.85526 

1.76916 

0.48343 

11 

l.B2B8'«0S 

1.3S74"*01 

NM 

0.92491 

0.66597 

0.66910 

1.70386 

0.51032 

12 

4.2926‘-03 

2.5734**01 

NM 

0,98788 

0,92484 

0.97922 

1.12104 

0.67349 

13 

4.4988"-0J 

2,7121**01 

NM 

0,99215 

0.94990 

0.96656 

1.07868 

0.91459 

14 

4.622S''-01 

2.7474**01 

NM 

0.99319 

0.95616 

0.98833 

1.06842 

0.92504 

IS 

4.S768"-01 

2.842S'*01 

NM 

0.99586 

0.97286 

0.99292 

1,04166 

0,95321 

ts 

S.1108’‘>01 

2.9271**01 

NM 

0.99812 

0.98747 

0.9*679 

1.01895 

0.97825 

0 17 

S.ISAS’-Ol 

3.0007**01 

NM 

1.00000 

1.00000 

i.ooooo 

1.00000 

1.00000 

INRUT  VARIABLES  Y(M  ASSUME  PiPD  AND  VAN  DRIEST 
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Three  configurations  tested 

M : 1.6  - 4.5  (Free  stream) 
R THETA  X 10’^  : 8 - 45 

6401 

See  diagrams  beluw 

TU/TR  : 1.0  and  0.7 

FP6/APG/ Reco  very 
AW/MHT 

Contlnuaus  tunnel  W • M > 0.56  m.  L ■ l.O  ra. 

0.16  < PO  < 0.5  300  < TO  < 340  K.  Air.  14  < RE/m  X 10‘®  < 30. 


CLUTTER  D.C.  and  KAUPS  K.,  1964.  Wind  tunnel  Investigation  of  turbulent  boundary  layers  on  axlally- 
synnetrlc  bodies  at  supersonic  speeds.  Douglas  Aircraft  Company  Rep.  No,  LB  31426. 

And  Kaups  K. , private  connunl cation. 


Series  01  - 04 


05-07 


08-16 


1 The  tests  vMre  performed  on  the  surface  of  a series  of  axlsymnetrlc  models  mounted  on  the  tunnel  centre  line. 
The  boundary  layer  was  formed  on  a nose  piece,  which  finished  as  a parallel  cylinder  of  69. BS  mm  diameter. 

The  length  of  the  nose-piece  used  varied  with  Mach  number  as  below: 


Mach  number:  1.61  2.50  3.30  4,50 

Length  of  nose  piece;  2.108  2.108  1.397  0.864  m 

At  low  Mach  numbers  (H  < 2.50)  t.hc  nose  extended  upstream  through  the  throat  Into  the  settling  chamber. 

The  coordinates  of  the  nose  fairing  are  given  In  table  1 together  with  those  of  the  three  centre  bodies 
used.  Etch  of  these  had  an  Initial  section  127  mm  long,  the  same  diameter  as  the  nose  piece,  followed  by 
a circular  arc  profile  (X  ■ 0 et  the  end  of  the  parallel  section)  leading  to  a new  parallel  section  of 
diameter  139.7  mm,  For  the  blunt  model  (a)  this  started  at  X ■ 60,6  ms.  while  for  the  more  gradual  concave 

(b)  and  convex  (c)  models  It  started  at  X «>  304,8  mm.  The  radii  of  curvature  of  the  profiles  were  69,85  mm 
for  model  (a)  and  1.3475  m for  the  gradual  models  (b)  and  (c).  Coordinates  for  the  model  surfaces  are 
given  In  table  1.  The  centre  bodies  were  made  of  electroformed  nickel  2.64  mm  thick,  and  the  convex  model 

(c)  could  be  actively  cooled  with  liquid  nitrogen.  The  model  surface  was  highly  polished. 

4 The  boundary  layer  was  formed,  1n  each  case,  under  essentially  constant  pressure  conditions  on  the  nose 
extension.  The  test  zone  extended,  with  one  exception,  downstream  of  the  nose  / centre  body  junction  at 
X • 0.  For  model  (a)  a11  the  profiles  were  measured  on  the  parallel  section  downstream  of  the  Increase  1n 
diameter,  where  the  layer  was  relaxing  after  traversing  a strong  shock-induced  separation  ahead  of  the 
Junction,  and  reattaching  to  the  shoulder  of  the  centre-body.  The  region  of  study  was  limited  by  the  down- 
stream reflection  of  the  centre-body  bow  shock.  All  the  profiles  from  model  (b)  were  measured  on  the 
concave  section  of  the  centre  body  In  a region  of,  nominally,  steadily  increasing  pressure.  The  sharp  change 
In  slope  at  X ••  0 for  model  C caused  a bow  shock,  which  was  not  however  strong  enough  to  make  the  boundary 
layer  separate.  For  one  cate  (M  • 1.61)  profiles  ware  moasured  on  both  sides  of  the  shock.  For  all  other 
cates  mtaturementt  commenced  at  least  0.16  m downstream,  and  extended  beyond  the  end  of  the  curved  portion 
to  Include  a relaxation  region  on  the  parallel  section  of  the  body.  In  this  region  there  Is  tome  evidence 
of  a pressure  rite  after  over-expansion.  The  note  piece  was  not  cooled  to  that  for  the  heat-transfer  runs 
the  wall  temperature  alto  changed  abruptly  near  X « 0.  The  cooling  system  provided  uniformly  axisymmetric 
cooling,  but  could  not  maintain  uniform  cooling  In  the  X direction.  The  wall  temperature  therefore  varied 
In  the  X direction. 


6 Static  tappings  (D  ■ 1.23  mm)  wore  provided  at  26.4  mm  Intervals  In  the  range  - 0.102  < X < 0.659  m and 
copper-constantan  theneocouplas  wore  mounted  at  50.8  mm  Intervals  In  the  tame  range.  An  FEB  was  mounted 
at  X • 0.366  m In  the  wall  of  the  blunt  model  (a)  but  did  not  provide  usable  results.  Heat  transfer  rates 
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were  determined  for  the  convex  model  (c)  by  cutting  off  the  liquid  nitrogen  cooling  and  observing  the  wall 
temperature  as  a function  of  time,  using  the  thin  wall  transient  technique. 

7 Profiles  were  measured  using  a traversing  rake  mechanism  carrying  six  FPP  (flattened  1 am  tube  ■ hj  • O.ZO, 
h2  - 0.05,  bj  ■ 0.46,  b2  - 0.30,  1 • 12.7  iwn)  and  six  ECP  ( a - 5®,  dj  • d2  - 1.6,  1 - 12.7  mm)  of  the 
type  designed  by  Danberg  (1961).  The  lengths  given  are  to  the  first  part  of  the  bracing  structure.  The 
rakes  continued  as  a slender  bundle  of  tubes  to  a distance  114  mm  back  from  their  tips,  where  they  were 
connected  to  a miniature  traverse  gear  so  constructed  as  to  present  a mean  width  to  the  flow  of  about 

20  im  (E).  The  whole  could  be  mounted  on  wedges  and  strapped  to  the  model  so  that  the  probe  tips  moved 
normal  to  the  local  mode!  surface.  A pitot-tuba,  or  a further  TTP,  could  be  attached  to  the  top  of  the 
traverse  gear  to  monitor  the  free  stream  state.  A CCP  (dimensions  not  given)  could  be  mounted  on  the  side 
of  the  rake,  but  could  not  be  used  simultaneously  as  It  caused  disturbances  affecting  the  TPP  and  TTP. 

A separate  rake  carrying  six  CCP  was  therefore  used  for  static  pressure  traverses,  on  separate  occasions. 

8 The  profile  normal  always  intersected  the  body  surface  at  X-values  for  which  there  were  both  static  holes 
and  thermocouples.  The  normal  for  the  TPP  was  on  the  centre  line,  with  the  TTP  about  6 im  (E)  to  one  side. 
The  static  probe,  when  mounted,  was  about  12  mm  (E)  off  to  the  other  side.  The  six  TPP  and  TTP  were  mounted 
at  vertical  Intervals  of  5,08  mm. 

9 Traverses  were  made  so  that  the  range  covered  by  each  probe  In  the  rake  overlapped  that  of  Us  neighbour. 

Only  very  small  differences  were  observed  between  readings  from  adjacent  probes.  Data  for  reduction  were 
taken  from  a curve  faired  through  the  experimental  points.  The  TTP  did  not  approach  the  surface  as  closely 
as  the  TPP,  being  mounted  to  one  side,  and  being  larger  In  size.  A fourth  order  polynomial  was  fitted 

to  the  wall  temperature  and  the  Innermost  few  measured  data  points,  to  provide  TO  data  In  this  Inner 
region.  The  static  pressures  recorded  did  not,  when  extrapolated,  match  the  wall  pressures.  This  dis- 
crepancy was  attributed  to  uncertainties  of  calibration.  The  normal  pressure  gradient  recorded  was  however 
very  close.  In  the  outer  part  of  the  boundary  layer,  to  that  predicted  by  an  Inviscid  characteristic 

10  solution  for  the  flow.  The  pressure  distribution  used  In  the  data  reduction  was  therefore  taken  as  the 
measured  distribution  shifted  so  as  to  match  the  wall  pressure.  The  shift  ranged  up  to  10  i.  No  probe 

11  shear  or  displacement  corrections  were  applied  and  the  Sutherland  viscosity  relation  was  used.  The  editors 

12  have  presented  all  the  profiles  published  by  the  authors.  The  D-state  has  been  set  arbitrarily  at  the 

13  outermost  point  presented.  The  profile  series  presented  for  each  centre-body  are  distinguished  by  free 
stream  Hach  number.  All  are  for  a near  adiabatic  wall  excepting  series  12-15  for  which  there  was  substantial 
haat  transfer.  The  original  heat  transfer  data  Is  presented  graphically  and  Is  not  reproduced  here. 

§ OATAi  6401  0101-1603.  PT2  end  TO  profiles  simultaneously,  P profiles  separately.  NX  up  to  7, 

15  Editors'  comments 

This  series  of  tests  includes  some  very  Interesting  flows.  Series  01-04  describe  the  recovery  of  a boundary 
layer  which  hes  undergone  separation  ahead  of  and  reattachment  to  the  blunt  centre-body,  followed  by  a rapid 
simple-wave  expantlon  before  entering  the  test-zone.  Series  08-15  describe  a boundary  layer  which  has  passed 
through  a shock,  without  separation,  before  undergoing  a relatively  gentle  simple  wave  expansion  In  the  test- 
zone.  There  are  no  comparable  reaults.  Series  05-07,  undergoing  e simple  wave  compression,  should  be  compared 
with  Sturek  5 Oanberg  - CAT  7101. 

The  profiles  contain  a large  number  of  data  points  and,  on  the  evidence  of  our  calculated  PO  values,  extend 
well  out  Into  the  free  stream.  The  entropy  gradients  resulting  from  the  shock  systems  of  series  01-04  and 
08-15  are,  on  the  lame  evidence,  not  very  severe.  The  shifting  of  the  static  preiaure  profile  so  as  to  match 
the  wall  pressure  could  have  bean  checked,  with  edvantege,  by  a Pitot  dtrivtd  value  in  the  free  stream,  at 
least  for  leriei  06-07.  In  the  light  of  the  anelyslt  of  Nyrlng  (1968)  and  Hyring  5 Young  (1968),  It  would 
Item  that  the  necesiary  shift  It  perhaps  grtater  than  that  actually  used.  Any  Influence  on  the  reduced  date 
Is,  however,  not  likely  to  be  very  great,  a 10  X shift  1n  P resulting  In  about  e 5 X change  In  local  Hach 
number  end  chengai  of  order  10  X in  the  Reynoldi  numberi. 

The  profile  meiturements  do  not  extend  within  the  momentum  deficit  peak  1n  about  half  tht  casta,  so  that 
Integral  vtluei  should  be  treated  with  reserve.  There  Is  considerable  scatter  In  the  edge  itetei  within  a 
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given  series  (e.g.  series  11)  end  some  unexplelned  relatively  large  Inconsistencies  - as  the  edge  Mach 
number  variation  for  series  0 7,  where  It  seems  probable  that  there  Is  a gross  error  for  either  0701  or 
0702.  The  author  comments  that  In  some  cases  It  may  not  have  been  possible  to  arrange  for  the  probes  to 
be  made  parallel  to  the  body  surface,  and  that  some  unusual  Interference  effects  could  result. 

Values  of  4/RZ  can  be  as  great  as  40  *.  The  effects  of  transverse  curvature,  therefore,  may  well  be 
significant. 


Table  1 

COORDINATES  OF  MODEL  SURFACE 


NOSEPIECE 

MODEL  A 

MODEL  8 

MODEL  C 

X ■ 0 at  nose 

X - 0 

at 

"Station  0" 

X • 0 at 

"Station  0" 

X • 0 at 

"Station  O' 

X 

Y 

X 

Y 

X 

Y 

X 

Y 

0 

0 

1 

0 

34.93 

0 

34.93 

0 

34.93 

25.40 

4.83 

25.40 

60.38 

25.40 

35.17 

25.40 

40.56 

50.80 

69.16 

50.80 

9,32 

60.49 

69.85 

50.80 

35.89 

50.80 

45.69 

76.20 

13.41 

constant 

76.20 

37.08 

76,20 

50.32 

101.60 

17.20 

101.50 

38.76 

101.60 

54.44 

127.00 

20.55 

127.00 

40,93 

127.00 

58.06 

152.40 

23.57 

152.40 

43.59 

162.40 

61.21 

203.20 

28.52 

177.80 

46.71 

177.80 

63.85 

254.00 

32.08 

203.20 

50.34 

203.20 

66.01 

304.80 

34.19 

228.50 

54.46 

228.60 

67.69 

355.60 

34.93 

254.00 

59.08 

254.00 

68.89 

1 

constant 

279.40 

64.21 

279.40 

69.61 

Station  0" 

34.93 

304.80 

69.85 

304.80 

69.85 

constant 

1 

constant 

1 

constant 

558.80 

69.85 

558.80 

69.85 

558.80 

69.85 

Nominal  dimensions  In  mm. 

Actual  model  coordinates  were  "within  a few  0.001  Inch  - 0.0254  mm 
of  these". 

The  three  models  have  circular  profile  sections,  for  which  the 
radii  of  curvature  arc  A ; 69, 8S  mm  BAG:  1.3475  m 
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CAT  6401  clutter  SOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  St  UNITS. 


Run 

M3  • 

TW/TR 

RE02N 

cr 

m2 

N124 

PW 

RD* 

A • 

ROD 

Rn/RD 

RED2D 

CO 

H12 

H12K 

TW* 

TDA 

RZ  * 

TOO 

Sm  4 

02 

PI2 

H42 

D2K 

UO 

TR 

64010101 

I.TISO 

0,9711 

1.5617*404 

MM 

2.7106 

1.1769 

l.lOSo'toa 

1,1054*404 

1 .01t0"-0t 

1 .728 I'fOS 

1.0000 

7.1711*404 

NM 

1 .8790 

1.8741 

2.6626"*02 

1.9122*402 

6.4850"»0Z 

1.0b7S"*02 

1.0000 

9. 6268**04 

NM 

0.1100 

1 .0566--03 

4.B187"+02 

2,9473*402 

6401010? 

1 .6760 

0,9771 

1.8292*404 

MM 

2.1175 

1.1842 

3.6271"*04 

1,6271" 404 

1.5J40--OI 

1 .726S't06 

1,0000 

2.4995*404 

NM 

1.8674 

1.8621 

2.6956"+02 

1.9711*402 

6.9SS0‘>02 

1.0785*t02 

1.0000 

1.090l*-93 

NM 

0.1121 

i.l9ia"*oi 

4.7178"+02 

2.9611*402 

64010701 

2.6110 

0,9514 

1.9178*404 

IJM 

1.4719 

1.1697 

1 .4280"*04 

1,4280*404 

1.S740"-01 

2.9894*»05 

1 .0000 

1.6572*404 

NM 

1.8710 

1.8591 

2.8235*402 

1,1228*402 

6.06SO*-02 

1. IS41’402 

1 .0000 

1.4865"-01 

NM 

0.2069 

l.8208"-01 

6.0670*402 

2.9616*402 

6401020? 

2.6250 

0,9540 

1.8668*404 

NM 

1.4902 

1.1819 

1 .4195*404 

1.4395*404 

2.0J20"-01 

2.9856S0S 

1.0000 

1.5579*404 

NM 

1.8642 

1.8521 

2.8012*402 

1.1119*402 

6.«aS0‘-02 

1.124b"*02 

I .0000 

1,4240**01 

NM 

0.2006 

1.7474**01 

6.0128*402 

2.9163*402 

64010201 

2.6140 

0.9651 

2.1196*404 

NM 

1.5210 

1.1921 

1 .6191*404 

1,6191*404 

5.04SO’-0t 

1.4052*405 

1.0000 

4.1290*404 

NM 

1.8574 

1.8417 

2.8349*402 

1.1094*402 

6.98S0*-02 

1.1264*402 

1.0000 

1.4572**01 

NM 

0.2050 

1.3242**03 

6.0432*402 

2,9175*402 

64010204 

2.6150 

0.9549 

7.1966*404 

NM 

1.4951 

1.2051 

1 ,6674*404 

1,6674*404 

}.»60*>0I 

1.4105*405 

1.0000 

4.1728*404 

NM 

1.6S51 

1.8394 

2.8158*402 

1.32!I4»402 

6.0SSO*-02 

1.1372*402 

1.0000 

1.4611**fll 

NM 

0.2078 

1.8264**01 

6.0362*402 

2.9487*402 

64010101 

1.2770 

0.9824 

9. 0818*401 

NM 

4.7814 

1.1917 

6.2441*403 

6.2441*403 

2.5400’-01 

1.4551*405 

1,0000 

2.2851*404 

NM 

1.8711 

1.8512 

2.8586*402 

9.9500*401 

6,»SSfl*-0a 

1.1120*402 

1.0000 

1.1111**01 

NM 

0.2418 

1.3452"-01 

6.5539*402 

2.9098*402 

64010102 

1.1040 

0.9902 

1.0141*404 

NM 

4.5948 

1.1882 

6.5297*401 

6.3829*401 

1.0460'-0l 

1.7003*405 

1.0210 

2.6496*404 

NM 

1.8675 

1.8490 

2.8857*402 

9,6189*401 

6. 9850*. 02 

1.1185*402 

1.0000 

1.2502**01 

NM 

0.2414 

1.6978**01 

6.5808*402 

2.9144*402 

64010101 

1.1110 

0.9819 

0.9182*401 

NM 

4.6078 

1.1884 

6.1748*401 

6.0477*401 

1.5860*-0I 

1.5162*405 

1.0210 

2.5110*404 

NM 

1.8659 

1.8482 

2.8641*402 

9.6164*401 

6.98S0*>02 

1.1411*402 

l.OOOO 

1.2596**01 

NM 

0.2490 

1.712e*-03 

6.5840*403 

2,9168*402 

64010104 

1.2060 

1.0041 

1 .0099*404 

NM 

4.6120 

1.1921 

6.5127*401 

6,5127*401 

4,0640*«01 

1.2482*405 

1.0000 

2.5112*404 

NM 

1.8640 

1.8450 

2.9412*402 

1.0106*402 

6.985O'><02 

1.1491*402 

1.0000 

1,2824**01 

NM 

0.2157 

l.7523"-01 

6.5254*402 

2,9287*402 

64010401 

4.2410 

0.9680 

4,0111*401 

NM 

7.5104 

1.2127 

1.1564*401 

1,4168*401 

2.S400*<01 

2.9591*403 

0.9574 

1.4446*404 

NM 

1.8610 

I. 8100 

2.7728*402 

6.7778*401 

6.9810’-02 

1.1182*402 

1,0000 

1.1771**01 

NM 

0.1417 

2. 3078". 03 

7.0037*402 

2.6644*402 

64010402 

4.1210 

0.9745 

4.1254*401 

NM 

7.6528 

1.2065 

1 .4382*401 

1,4765*403 

1.04S0*«0I 

1.4222*405 

0,9727 

1.6024*404 

NM 

1.8616 

1.8120 

2.7994*402 

6,6056*401 

6.9SSO*«02 

1.(295*402 

1.9000 

1.1824**01 

MM 

9. 1105 

2, 3211**03 

7,0445*402 

2,6727*402 

64010401 

4.0720 

9.9840 

4.5567*401 

NM 

7.1161 

1.2174 

1.6086*401 

1,6681*403 

l.S86O«-01 

2.8204*405 

9.9578 

1.5529*404 

NM 

1.8569 

1.8265 

2.8111*402 

7,2444*401 

6.98SO*»02 

1.1269*402 

1.0090 

1.4195**01 

NM 

0.1112 

2.3782"-01 

6.9490*402 

2,6770*402 

64010404 

4. 4880 

0.9880 

5.0548*401 

NM 

7.1514 

1.2192 

1 .6477*401 

1.5751*401 

4.0640*<01 

4.4912*405 

1.0460 

2.0011*404 

MM 

1.8515 

1.8190 

2.8589*402 

6,2778*401 

6.98S0'-02 

1.1567*402 

1.0000 

1.«074"*01 

MM 

0.1110 

2.4411**01 

7.1296*402 

2.6937*402 

M0I-A-.1 


g1v»n  »#r1»5  (e.g.  ier1«s  11)  and  som  unexplained  relatively  large  Inconsistencies  - as  the  edge  Mach 
nuiafaer  variation  for  series  0 7,  where  It  seems  probable  that  there  Is  a gross  error  for  either  0701  or 
0702.  The  author  comments  that  In  some  cases  It  may  not  have  been  possible  to  arrange  for  the  probes  to 
be  made  parallel  to  the  body  surface,  and  that  some  unusual  Interference  effects  could  result. 

^ Values  of  S/RZ  can  be  as  great  as  40  t.  The  effects  of  transverse  curvature,  therefore,  may  well  be 
f significant. 


Table  1 

COORDINATES  OF  MODEL  SURFACE 


NOSEPIECE 

MODEL  A 

MODEL  B 

MODEL  C 

X ■ 0 at  nosa 

X • 0 at 

"Station  0" 

X • 0 at 

"Station  0" 

X • 0 at 

"Station  O' 

X 

Y 

X 

1 

f 

X 

Y 

X 

V 

0 

0 

0 

34.93 

0 

34.93 

0 

34.93 

25.40 

4.83 

25.40 

60.38 

25.40 

35.17 

25.40 

40.56 

50.80 

69.16 

50.80 

9.32 

60,49 

69.85 

50.80 

35.89 

50.80 

45.69 

76.20 

13.41 

constant 

76.20 

37.08 

76.20 

50.32 

101.60 

17.20 

101,60 

38.76 

101.60 

54.44 

127.00 

20.65 

127.00 

40.93 

127.00 

58,06 

152.40 

23.57 

152.40 

43.59 

152.40 

61.21 

203.20 

28.52 

177.80 

46.71 

177.80 

63.85 

254,00 

32.08 

203.20 

50.34 

203.20 

66.01 

304,80 

34.19 

228.60 

54,46 

228.60 

67.69 

355.60 

34.93 

264.00 

59.08 

254.00 

68.89 

1 

constant 

279.40 

64,21 

279.40 

69.61 

'Station  0"  34.93 

304.80 

69.85 

304.80 

69.85 

constant 

1 

constant 

1 

constant 

568.80 

69,85 

558.80 

69.85 

550.80 

69.85 

Nominal  dletenslons  In  mm. 

Actual  ewdel  coordinates  were  "within  a few  0.001  Inch  - 0.0254  m - 
of  these". 

The  three  atodels  have  circular  profile  sections,  for  which  the 
radii  of  curvature  are  A : €9.85  mm  B I C : 1.3475  m 


640  Hi-2 


CAT  6U01 

CLUTTER 

BOUNDARY  CONDITIONS 

AND  evaluated 

DATA.  SI  UNIT! 

. 

RUN 

MU  It 

TW/TR 

RED2W 

CF 

M12 

H12K 

PM 

PD* 

X • 

i“00 

PW/PO 

RED20 

CQ 

H52 

H12K 

TW* 

TD» 

RZ  » 

TOO 

SW  • 

02 

PI2 

H42 

02K 

uo 

TR 

6‘ioiosai 

1.6010 

0.9820 

2.8986*604 

2.1212 

1.2127 

4.2793*604 

4.2793*604 

NM 

1.82U,"«05 

1.0000 

3.8745*604 

NM 

1.8099 

1.8010 

2,8851*602 

2.0133*602 

i.'iojs’-oa 

3.0434"+02 

1.0000 

1.5447*-03 

NW 

0.1070 

l,7256“-0! 

4,5547*602 

2.9301*602 

6u(Hoso; 

1.3840 

0.9797 

3.3262*604 

NR 

1.8547 

1.2311 

4.6273*604 

4,11400*604 

5.0500"-OZ 

1.85T0*t05 

1.0420 

4.4260*604 

l|R 

1.7929 

1.7851 

2,8824*602 

2.0256*602 

j.ssa»“-oz 

3.04B4*i02 

1.0000 

1.7250*»03 

;iR 

0.1119 

l.e834»-0l 

4.5143*602 

2.9421*602 

tvoiosoi 

1.4920 

0.9829 

2.9919*604 

HR 

1.7970 

1.2574 

5.2967*604 

3.1028*604 

1.5?A0»-01 

1.85l7"t05 

1.0380 

3.8672*604 

MR 

1.0013 

1.7954 

2,8951*602 

2.1056*602 

q.jsaa'-oz 

3.0430“  + I)2 

1.0000 

1.4713*-03 

NR 

0.1014 

1.5922"-03 

4.1407*602 

2.9455*602 

anoioao'j 

1,4780 

0.4860 

2,5432*604 

NR 

1,9206 

1.2433 

5.4177*604 

3.1640*604 

i.OSJO"-01 

1.8364*tOS 

1.0330 

3.2807*604 

NR 

1.8163 

1.8108 

2.9041*602 

2.1167*602 

S.0S3«"-0Z 

3.0414"T02 

1,0000 

1.2319*. 03 

NR 

0.0907 

l.372!"-03 

4,11 13*602 

2.9453*602 

t40io;o3 

1.4310 

0,4834 

2.3164*604 

NR 

1.8026 

1.2344 

3.6496*604 

S.SOll’tOM 

J.5«00"-01 

l.829l«*')S 

1.0270 

1.1960*604 

NH 

1.8130 

1.6102 

2.9170*602 

2,1636*602 

5.90B1«-OJ 

S.OSZS’TOZ 

1.0009 

1.2204*-01 

NR 

0.0929 

1.3168"-nl 

4.2222*602 

2.9602*602 

kROIObOl 

3.4009 

0,4806 

1 .2734*604 

MM 

4,8533 

1.2283 

6.7099*603 

6.7099*603 

NH 

4,4364''tOS 

1,0000 

1.1300*604 

HR 

1.8222 

1.7940 

2.8714*602 

9,5113*601 

J.4923"-0i 

3.IS74”*02 

1.0000 

1.1972*-01 

NM 

0.2746 

2.05S4«-03 

6.6360*602 

2,9282*602 

64010692 

3,2640 

0.9704 

1.1419*604 

NR 

2.0840 

1.2326 

9,0723*603 

6.7856*603 

5.0800"«02 

1.71t2*605 

1.3370 

3.3518*604 

NR 

1.8119 

1.7911 

2.8756*602 

1.0072*602 

StSsea'-oa 

S.139Tt02 

1.0000 

1.3S83*>03 

NR 

0.2211 

l,a467**U3 

6.5779*602 

2.9160*602 

64010603 

3.1970 

0.4745 

1.2484*604 

-NR 

2.7100 

1.2122 

1,0434*604 

8.5198*601 

i.S24a<'-01 

4. 1934*603 

1,2270 

5.0231*604 

NR 

1.8294 

1.8143 

2.8693*602 

1.0178*602 

A-ssaa’-oz 

3.1392*602 

1.0009 

1.1964*.03 

NR 

0.2493 

1.4641**01 

6,5299*602 

2.9185*602 

64010604 

3.0670 

0.4726 

1.0254*604 

NR 

1.0572 

1.2456 

1,1548*604 

1.0031*604 

2.0320<>0l 

4,0738*603 

1.1310 

2.3312*604 

NM 

1.8186 

1.8234 

2.8343*602 

1.0928*602 

s.oaoa'-oz 

3.1486*602 

1.0000 

8.8714*»04 

NR 

0.2435 

1,1091»*01 

6,4282*602 

2.9148*602 

64010603 

3.0100 

0.4678 

9,1167*603 

NR 

1.068b 

1.2287 

1,2413*604 

1,1045*604 

2.5400".01 

4,1184*603 

1,1240 

2,0577*604 

NR 

1.8537 

1.8437 

2,8714*602 

1.1111*602 

5.90e3"»02 

3.1807*692 

1.0000 

7. 4804**04 

HR 

0,2631 

9,1166**04 

6,4184*602 

2,9675*602 

64010701 

4,0340 

0,9817 

3.2279*605 

NR 

6.2267 

1.1440 

1,8041*601 

1.8041*601 

NR 

2,4624*603 

1.0000 

1.0905*604 

NR 

1.7962 

1.7351 

2,8540*602 

7.1556*601 

3.492S'<02 

3.1343*602 

1.0000 

9.6439*.04 

NR 

0.5952 

1.6654*-01 

4,9797*602 

2,9072*602 

64010702 

4.4830 

0.9827 

1.2849*603 

NM 

4.9538 

1.1011 

2.0211*601 

1.4714*603 

s.oaoo>>02 

4.1743*603 

1.3730 

1,2959*604 

NR 

1.8073 

1.7724 

2,8157*602 

6.2667*601 

3.Sa63'*02 

3.1478*692 

1.0000 

1.0004*.01 

NM 

0.2633 

1.5650--C1 

7.1185*602 

2.8856*602 

64019703 

4.1660 

0.4742 

3.2884*605 

NR 

5.1145 

1.1182 

2.6972*601 

2.1560*60! 

l.S240'^OI 

4.0749*605 

1.2310 

1.1494*604 

NM 

1.8147 

1.7824 

2.8161*602 

7,0113*601 

4,3434>-02 

3.1447*602 

1,0000 

7,7510*.04 

NR 

0.2660 

1.2104"-03 

7,0050*602 

2,8908*602 

64010704 

3.9600 

0,9742 

2.9782*605 

NR 

4.6083 

1.2827 

1.2287*603 

2.6684*601 

2.0320*-0l 

3.8406*603 

1.2100 

9.6589*605 

NM 

1.8419 

1.8138 

2.8176*602 

7.6444*601 

3.033a««02 

3,1620*602 

1,0000 

6,2S96*«04 

NR 

0.2408 

9.119t*”04 

6.9419*602 

2,9126*602 

64010703 

3.7530 

0.9626 

2.9863*601 

HR 

4.1611 

1.2326 

1.9010*601 

1.1899*60! 

2.5400*-0l 

3.3929*603 

1.1310 

8.8061*605 

NM 

1.8592 

1.8194 

2.8019*602 

8.1167*601 

Stooia'-oz 

3.1321*602 

l.OOOO 

3,4l02*-04 

NH 

0.2769 

7.1922"-04 

6.8291*602 

2.9107*602 

CAT  b401 

clutter 

BOUNOART  conditions 

AND  evaluated 

DATA.  SI  UNITS, 

RU.4 

HQ  * 

TW/TR 

RED2W 

Cf 

H12 

H12K 

PW 

PO* 

X • 

POD 

RW/PO 

RED20 

CO 

h32 

H32K 

TW* 

TO* 

RZ  • 

TOO 

SN  • 

D2 

PI2 

02K 

UO 

TR 

64010R0I 

1 .59J0 

1.0249 

2,4584*704 

2.1223 

1,2559 

4,1 019"+04 

«.10l9“t04 

-5.0800"-OZ 

1.7261"+05 

1.0000 

3.3931*704 

uaolo 

1.7922 

3.001 l"*02 

J.it<)R5’“0Z 

1,0J43".02 

1.0000 

1 .4151*-03 

0.1202 

l.S663"-03 

4.531S"*02 

2.9?81"902 

baoioao;* 

t .U090 

1.0208 

2.7668“t04 

m 

2.0000 

5.40B2*t04 

s.oeoo’-oz 

1.74}0"*05 

1.0000 

1.5881"  + ui| 

1.7795 

1.7728 

5,00;7"t0? 

U.lbBR'+O? 

4.5«.<»2"-02 

}.0J01"t02 

1.0000 

1,4188"-01 

NP 

0.0975 

l.5762*-03 

4.1604"»02 

64010808 

1.4670 

1.0176 

2.2260*704 

NM 

2.0203 

1.2583 

5.0546"t04 

5.0546*904 

1.0160«-01 

1.768J"t05 

1.0000 

2.9334*704 

NM 

1.8161 

1.5099 

2,9751"t02 

2.1100*902 

5.44S7*-0i 

3.0182"«02 

l.OOOC 

1.1491*-01 

MM 

0,1010 

l.2692"”03 

4.2725*+02 

2.8237*902 

64010804 

1,5080 

1,0116 

1.7810*704 

N«i 

2.1764 

1.2425 

4,6260*904 

4.7041*904 

l.!>240"-01 

1.7i8S"T05 

0.8814 

2.3663*704 

MW 

1.8371 

1.6305 

3.0016*+02 

2.1078*902 

6.l2l4*-02 

J.0626"+02 

i.nuoo 

9,6952"-04 

MM 

0,1045 

l,0790"-03 

2.9631*902 

64010808 

1.5700 

1.0064 

1.5387*704 

NM 

2.2711 

1.1890 

4.2236*904 

4,3255*904 

?.0KO«.01 

1.7602"»n5 

0.8757 

2.0706*704 

NM 

1.8651 

1.6603 

2,8665*902 

6.60U*-02 

}.052}"»02 

1.0000 

8,5i71*-04 

NN 

0.1071 

9,4704"-04 

4.5009*902 

2.9475*902 

; 64010806 

1.6260 

1.0124 

1.4501*704 

NH 

2,4315 

1.1814 

3.8874*904 

4.0147*904 

J.5400'-01 

1.77}6"t09 

0,8683 

2.0046*704 

l|H 

1.8735 

1.6652 

2,9616*902 

1.9550*902 

6.888T»-0* 

}.0146’602 

1.0000 

8,2186"-04 

NH 

0,1143 

8.1956“-04 

4,5912*902 

2,9255*902 

64010807 

1.6510 

1.0157 

1.1882*704 

NM 

2,2400 

1.1804 

1. 7671*904 

3.5422*904 

j.04en«-oi 

1.7672"a05 

0,8805 

1.8551*704 

NM 

1.5747 

1.5708 

2,9739*902 

1.9656*902 

6.8S80*«02 

1.0387"70a 

1.0000 

8.1308«-04 

NM 

0.1711 

8.8015*”04 

4,6465*902 

2.8250*902 

64010801 

2.1510 

0.8721 

1.7314*704 

NH 

4.0366 

1.1781 

2,0267*904 

2.2252*904 

l.S240*-Ot 

1.0115**05 

0.8108 

3.0133*704 

NM 

1.6745 

1.6624 

2,6595*902 

1.4778*902 

6.1214’>02 

}. 1114*702 

1,0000 

1.028l*-03 

NM 

0.2101 

l.2807"-01 

5.7302*902 

2.8415"902 

! 64010802 

2.5080 

0.8802 

1.7621*704 

NM 

4.1360 

1.1847 

1.7750*904 

1.8287*904 

2.0820X-01 

}.}416'«05 

0,8190 

3,2818*704 

NM 

1.5654 

1.5534 

2.6706*902 

1,1T61"902 

6.6012'-02 

1. 1087*702 

1.0000 

l,n845“-03 

NM 

0.2424 

1.1867*«0S 

5,9012*902 

2.8265*902 

6401080] 

2.5120 

0.8776 

1.4502*704 

NM 

5.0302 

1,1777 

1.6115*904 

1,6244*904 

2.5400'-0l 

1.1767*709 

0.8811 

2,6874*704 

MM 

1.6607 

1.6675 

2.8664*902 

1,3761*902 

b.B887*>02 

1.1128*702 

l.OUOO 

8,5016*-04 

NM 

0.1054 

l.25SS*”03 

5.9082*902 

2.8122*902 

i 64010804 

2.5510 

0.8816 

1,7188*704 

NM 

4.6563 

1.1875 

1.4758*904 

1,6824*904 

i 1.0480«.01 

1.1213*705 

0.8772 

1.2584*704 

NM 

1.5676 

1.5486 

2.8704*902 

1.146»*902 

6.88SO>«02 

3. 1072*702 

1.0000 

1,1812* •03 

NH 

0.2566 

1.5718*-03 

5.8450*902 

2.8244*902 

64010808 

2.6110 

0.8810 

1.5165*704 

NM 

4,1949 

1.1813 

1.4603*904 

1.4860*904 

J.5860».01 

1.0164*705 

0.8761 

2,9447*704 

MM 

1.5685 

1.6538 

2.9732*902 

1.3156*902 

6.88SO'*>02 

1.1083*702 

1,0000 

1,1422*-01 

NM 

0,1223 

1.464T"»03 

6.0044*902 

2.8227*902 

64010806 

2.6390 

8.8856 

2.1276*704 

NM 

1.4665 

1.2127 

1.5244*904 

1.5244*904 

4. 5720*. 01 

1,2108*709 

1.0000 

4.1760*704 

HM 

1.5485 

1.6124 

2.8828*902 

1.1078*902 

5 

6.8890«»02 

3.1238*702 

1.0000 

1.5618"-03 

NH 

0.2336 

1.8486*«03 

6.0417*902 

2.8348*902 

i 

64011001 

3.2760 

0.8761 

8.0277*703 

NM 

3.6812 

1.2171 

7.6184*901 

5.4682*903 

t 

2.0»20«-01 

4.6806*705 

0.5888 

2,2482*704 

NM 

1.6528 

1.6166 

2.8174*902 

1.0222*902 

) 

6.6012‘>02 

1.2164*702 

1.0080 

8,S188*«04 

NM 

0.2513 

1.2657"»01 

6.6408*902 

2.8662*902 

64011002 

3.2880 

O.OOUO 

7,4125*703 

MM 

6.0785 

1.1851 

6.3648*903 

7.5589*903 

2.*400*-01 

4.2217*705 

0.8614 

1.8788*704 

NH 

1.8719 

1.5563 

2.8044*902 

9,8944*901 

6.8B8T>»02 

3,1748*702 

I.COOO 

7,8614*<04 

NH 

0.3156 

l.l7l8"-03 

6.9126*902 

2.9487*902 

6401100} 

3.4770 

0,8815 

3,6801*703 

NM 

8.5066 

1.1586 

5.4776*903 

5.8715*903 

}.0480*<01 

4, 3342*705 

0.8124 

8,8787*703 

NM 

1.8012 

1.5566 

2,9146*902 

9.3778*901 

6.88$0‘>02 

3.2052*702 

1.0000 

4.5389*-04 

NH 

”0,2888 

l>.7720*-04 

6.7509*902 

2.8684*902 

64011004 

1.5010 

0.8781 

5.1075*701 

.NM 

5.1518 

1.1844 

5,7005*901 

5.7488*901 

).S860>-Ot 

4.4043*705 

0.8914 

1.3814*704 

NH 

1,8895 

1.5729 

2.9162*902 

8.1111*901 

i 

6.88S0*<02 

1.2162*702 

1.0000 

6.3491*-04 

NM 

0.1008 

5.6461*”04 

6.7772*902 

2.8786*902 

1 

64011008 

1.4020 

0.8817 

3,5950*703 

NH 

4.8219 

1.2224 

5.2817*903 

5.2817*901 

4, 5720". 01 

3.5022*705 

1.0000 

1.4640*704 

NH 

1.8697 

1.5452 

2.9030*902 

8.6000*901 

' 

6.8850*>02 

1.1821*702 

1.0000 

7,5522»-04 

NM 

6.3041 

l.0758"«0S 

6.6831*902 

2.8510*902 

-Wm...-  64011101 

4.4040 

0.8775 

3.1180*703 

NH 

10.3645 

1.2618 

1.5785*903 

1,6487*901 

i 

3.0«80".01 

4.7427*705 

0.8544 

1.1043*704 

NM 

1.6725 

1.5330 

2.8575*902 

6,6000*901 

6.8850>.02 

1.2202*702 

1.0000 

6.0112*<«4 

NM 

0.1407 

l.S244*«03 

7.1735*902 

2.8518*902 

64011102 

4,2890 

0.8505 

3.3189*701 

NM 

8.1600 

1.2605 

1.5244*903 

1.6432*903 

l.S)60->01 

1.6686*705 

0.8277 

1.2206*704 

HM 

1.6537 

1.5180 

2.6505*902 

6,7500*901 

, 6.88SO'-02 

1.1651*702 

1.0000 

9.5516*«04 

NM 

0.4166 

l.T161*”01 

7.0750*902 

2.8064*902 

6401110} 

3.8470 

0.8763 

3,5929*701 

NM 

5.8811 

1.2831 

2.0871*903 

2.0458*903 

4.5720". 01 

2.8818*705 

1.0250 

1.1537*704 

NM 

1.5251 

1.7811 

2.8081*962 

7.6556*901 

6. 8850". 02 

1.2332*702 

1.0000 

l,02t0*»«3 

NM 

0.3080 

1.6T36*-01 

7.0140*902 

2.8756*902 

64011104 

4.2480 

0.8620 

2,8720*783 

NM 

7.3518 

1.2865 

1.5861*903 

1.6411*903 

1 

9,SS80".01 

3.4508*705 

0.8713 

1.0717*704 

NM 

1.1517 

1.8150 

2,8044*902 

6.8511*901 

t 

J 

6.8890".02 

3.2189*702 

1.0000 

4.2009*-64 

NM 

0.3552 

1,5545*”03 

7.1181*902 

2.8976*902 

1 

i 

i ' 
1 

CAT  (>‘101 


CLUTTER 


boundary  conditions  and  evaluated  data,  si  units 


RUN 

HD  A 

TH/TR 

RED2N 

CF 

H12 

H12K 

PM 

PDA 

X • 

POO 

PW/PD 

RED20 

CO 

H32 

H12K 

TW* 

TDA 

ni  * 

TOD 

SW  * 

D2 

PI2 

H42 

02K 

UD 

TR 

tAOUEDI 

1.5070 

0.6791 

2,5165*709 

NM 

2.0151 

1.2271 

4. 7375*704 

4,8291*704 

l.S2A0"-01 

1.7e9l"+05 

0.9820 

2,9079*709 

NM 

1.8400 

1.8381 

1.9796*702 

2.0867*702 

6.121«*-02 

1.034S't02 

1 .0000 

9.9768*-09 

NH 

0.1888 

1.0267«-03 

4,3647*702 

2.9159*702 

640U20E 

1.1700 

0.6068 

2.2468*704 

HM 

2.0579 

1.2123 

4.1589*704 

9.2624*704 

2.0120"»01 

1.7312*t05 

0.9757 

2,0098*709 

NM 

1.8565 

1.8155 

1.7882*702 

2.0419*702 

6.b012*-02 

1.0515*702 

1.0000 

e.3192»-04 

NM 

0.2341 

8.9690*-04 

4.5001*702 

2.9467*702 

BAOUEOl 

1.6310 

0.6612 

2,0676*704 

NM 

2.2285 

1.2206 

1.7921*704 

3.9114*704 

2.5A00"-01 

1.7961*705 

0.9695 

2.0379*709 

NM 

1.8530 

1.8501 

1.9399*702 

1.9723*702 

6.SSe7>-02 

1.0249*702 

1.0000 

0.9685*-04 

N« 

0.2279 

9.2652*>09 

4.5987*702 

2.9151*702 

6A01I20S 

1.6620 

0.7771 

1.7901*704 

NM 

2.3097 

1.2192 

1.7201*709 

1.7993*704 

3.o«eo*-oi 

1.7689*705 

0.9801 

2.0290*704 

NM 

1.8601 

1.8548 

2.2756*702 

1.9583*702 

6.9S50>-02 

1.0402*702 

1.0000 

8.4162*-09 

NM 

0.1500 

9.3909*-09 

9.6632*702 

2.9277*702 

BAOUSOI 

2.1610 

0.6201 

2.6892*704 

NM 

3.4882 

1.2171 

2.0918*704 

2.2194*709 

1.5200«-01 

1.0628*701 

0.9199 

3.2191*704 

NM 

1.8469 

1.8369 

1,8057*702 

1.4510*702 

b.l2lA“-02 

1.0799*702 

1.0000 

1.0816*-01 

NM 

0.1589 

1.1170"-03 

5.7149*702 

2.9109*702 

69011102 

2.1180 

0.5715 

3.2052*704 

NM 

2.9578 

1.2626 

1 ,8075*709 

1.8661*709 

2.0120«-01 

1.2790*701 

0.9686 

3.8430*704 

NM 

1.8137 

1.8061 

1.6837*702 

1.3744*702 

6.6012’-02 

1.1171*702 

1 .0000 

1.1189*.01 

NM 

0.5971 

l.5757*-01 

5.9187*702 

2.9161*702 

69011101 

2.1290 

0.6511 

2.2207*704 

NM 

4.1376 

1.2205 

1.5791*704 

1,7821*704 

2.590a*-0t 

1.1861*701 

0.8859 

2.9992*704 

NM 

1.8418 

1.8342 

1.9117*702 

1.3719*702 

6.ete7«-o2 

1.1311*702 

1.0000 

1.0718*-03 

NM 

0.1211 

1.4117*. 03 

5.9919*702 

2.9486*702 

6901110U 

2.6310 

0,6252 

2.1996*704 

NM 

3,5369 

1.2399 

1 .4899*709 

1.5091*709 

ItSSbO^-OI 

1.1791*705 

0.9868 

1.2491*704 

NM 

1,8168 

1.8219 

1.8187*702 

1.3106*702 

6.9SS0''»02 

1.1305*702 

1 ,0000 

1.2292*-03 

NH 

0.1115 

1.5910*. 03 

6.0481*702 

2,9412*702 

64011901 

1.2190 

0,6188 

9,1986*703 

NM 

1.0138 

1.2686 

6.9809*701 

8.0175*701 

2.S960>-OI 

9.0758*705 

0,8707 

1.6222*704 

NM 

1.8386 

1.8247 

1.8960*702 

1.0189*702 

6.S8S7o<i02 

1.1919*702 

1 ,0000 

6.7615“-09 

NM 

0.1925 

9. 1428*. 04 

6.1781*702 

2.9680*702 

69011902 

1.9020 

0.6112 

9,1805*703 

NM 

9.7799 

1.2960 

6,1601*701 

6.5172*703 

].09B0*«01 

9.1979*705 

0.9195 

1.6412*704 

NM 

1.8510 

1.8368 

1,7803*702 

9,9944*701 

6.9S50*-02 

1.1306*702 

1.0009 

6.92t8*«04 

NM 

0.1421 

9. 3818*. 09 

6.6288*702 

2.9012*702 

69011901 

1.9560 

0.6060 

9.8737*703 

NM 

3.9298 

1.2802 

5.4102*703 

5.9876*703 

l.SS60«>0l 

1.9311*705 

0.9912 

1.7862*704 

NH 

1.8246 

1.8117 

1.7772*702 

9.3189*701 

6.9S$0>>02 

3.1648*702 

1.0000 

8.6999*-09 

NM 

0.6388 

1.1210*. 01 

6,6962*702 

2,9127*702 

69011101 

9.0890 

0.7228 

4.0569*703 

NM 

1,4010 

1.2906 

2.0624*701 

2.1900*701 

2.S900>>01 

1.7171*705 

0.9917 

1.0807*709 

NM 

1.8232 

1.8028 

2.0939*702 

7.2611*701 

6,SSa7*-02 

1.1981*702 

1.0000 

7.6781"-04 

NM 

0.7668 

1,1530*. 01 

6.9771*702 

2.8964*702 

69011102 

9.4110 

0.6762 

1.7773*703 

NM 

8.1799 

1.2719 

1.1912*701 

1.7166*703 

}.09eo*-oi 

9.4948*705 

0,8898 

1.0711*704 

NM 

1.8165 

1.0107 

1 .9468*702 

6.9167*701 

6.9tS0'>-02 

1.1386*702 

1 .0000 

7.1813"-09 

NM 

0,6405 

1.2595".Ol 

7.0849*702 

2.8790*702 

69011101 

9.1270 

0.7710 

3,6809*703 

NM 

5.9722 

1.2965 

1.5298*701 

1.5592*703 

3.5160*-01 

1.6158*705 

0.9811 

1.1284*704 

NM 

1.823T 

1.7989 

2.2461*702 

6.6889*701 

6.9850*-02 

1.1716*702 

1 .0000 

9.42BO*«04 

NM 

0.6536 

l.9516"-01 

7.0951*702 

2.9111*702 

MOI-H-S 


EV*LUATL1  cat.-.  . PREsSURH  BAStO  REITERtNce  FL^H 


RUN 

U2P11 

Cirri 

H12PD 

II12FW 

H32*0 

I132P4 

H42PD 

H42P'4 

RE02pno 

RED2PWU 

R£02Pf'ti 

HE02P-ni'l 

D8TAN 

6401<)l(ll 

l.lil2"-01 

1.1JU"-01 

4.7834 

4.7834 

1.8711 

1.8711 

0.241* 

0.241* 

i'.287*"*OU 

2.2876"*04 

*,0*3*i"703 

*.0*3**703 

5.4001"-01 

A40t0}02 

l.41Sl"-yJ 

l.41OO'-05 

4.8134 

4,8041 

1,8*63 

1.8**2 

0.2443 

0.243* 

2.*20""»04 

2.625<l"t04 

1,0211*704 

1.0247"704 

5.«6fl4''-o3 

t40ini0i 

l.24**"-01 

UiliO^.O! 

4.7*32 

4.7887 

1.8*48 

1.8*79 

0.2919 

0.2912 

Z.Solono* 
2, 9121*704 

*.64*6*701 

*.8*41*701 

5.*0S9"-U3 

*4010104 

1.4BJ7"-ol 

l.4Sa*"-41 

4.631* 
4. *11* 

1.8*44 

1.8*40 

0.21S7 

0.2397 

2,9l49*t04 

2.9145"t04 

1.0112*704 

1.0112*704 

5. *187*. 01 

*4010601 

l.J470"-0l 

I.IOTO"-!! 

4.8940 

4.893* 

1.8222 

1.8222 

0.274* 

0,274* 

1.1519"*04 

1.3515"704 

1.2747*704 

1.2747*704 

6. 77*7". 01 

*4010*04 

1,1?*4"-0J 

Ulial'-UJ 

4.4439 

4.1*41 

1.7*17 

1.8318 

0.2*u0 

0.2941 

2.897*"704 

2,*292"*04 

1.1440*704 

1.1711*71)4 

S. 01*2". 01 

*4010*01 

1.0741"*03 

9,3749"«04 

4.1419 

4.2*72 

1.819* 

1.8443 

0.2780 

0.273* 

2,71*0"*n4 

2.r*3*"+0« 

1,1221*704 

1,1409*704 

4.1*92*»01 

*4014*04 

a, l444“-04 
7.37l0"-00 

4.2274 

4.1*01 

1.827* 

1.8487 

0.26*2 

0.2632 

2, 1714*704 
2,1**8*704 

*,451**703 

*.9621*703 

1,1*6*". 03 

*4010*01 

*,071J"»04 

*.3179»-04 

4.494* 

4.0219 

1,3471 

1.8*90 

0.2849 

0,281? 

1,*013"7U4 
1, *200*704 

8.90*1*701 

8.9*11*701 

2.*460’-03 

*4011041 

9.84*4"«0<i 

4,a<l74"«04 

4.8188 

4.8*17 

1.8982 

1.8490 

0.271* 

0,2735 

2,3463*704 

2.311J’704 

*.4299*701 

*.1610*701 

4. 947**. 01 

*4011004 

8.3777‘-04 

4,1149"-0'i 

4.7*01 

4.8291 

1.878* 

1.8609 

0.29*2 

0.3022 

2.0092*704 
1, *852*704 

7,9068*701 

7,8278*701 

4. 1401". 03 

*4011001 

4,44*1"»0« 

9,0041"-04 

7. 1**4 
7.2217 

l.*0*| 

1.8*82 

-0.2821 

-0.2819 

1.0977*704 

1.0913*704 

1. *113*701 
1,6*50*703 

3.S*8I1«.03 

*4011o0« 

*,4li0"-0'l 

*,'n90*»04 

9.1*24 

9.1*44 

1.8*04 

1.88*9 

0.2*7* 

0,2*7* 

1,40*8*704 
1 .40*1*704 

5.164'I"703 

5,1617*701 

3.1261"*05 

*4011049 

7,ttiai“«04 

7, 6120". 04 

4. *222 
4. *222 

1,86*7 

l,8**7 

0,1043 

0,1041 

1,4697*704 

1,4697*704 

5,9*l*"7i)3 

9,961**703 

3. 8931*. 03 

640  t-C 


64010101  CLUTTCR  PRi'niE  TABULATION  HI  POINTS,  DELTA  AT  POINT  44 


I 

y 

»I27P 

P/PD 

TO/TOO 

H/HO 

U/UD 

T/TO 

RHO/RMOD*U/UD 

1 

o.oooo"too 

1 .oooo"»oo 

1.00000 

0.41272 

0.00000 

0.00000 

2.87100 

0.00000 

2 

1 ,2700"-04 

2.2778"+00 

l.OOOOO 

0.41624 

0.15222 

0.51710 

2.32700 

0.2104O 

1 

2.5400''-04 

1.0674"»00 

1.00000 

0.41814 

0.42880 

0.62J40 

2.11700 

0.29471 

4 

J.8100“-04 

1.7008"tOI) 

1 .00000 

0.44071 

0.48034 

0.67540 

1.40000 

0.34116 

s 

S.0600"-04 

4.0828“t00 

1.00000 

0.44256 

0.50871 

0.70250 

1.40700 

0.36818 

6 

6.1500"-04 

4.44S7"f00 

1.00000 

0.44414 

0.5J414 

0.72520 

1.84100 

0.34144 

7 

7,6200''>04 

a.TSSA'TOO 

1.00000 

0.44566 

0.55446 

0. 74290 

1,74200 

0.41456 

0 

6.6400‘-04 

S.0204"400 

1.00000 

0.44717 

0.57215 

0.75710 

1.75100 

0.41216 

4 

l.0160"»01 

5,2517**00 

1.60000 

0.44886 

0.56674 

0.76840 

1.71700 

0.44782 

to 

I.1410"-01 

5.46T6“t00 

1.00000 

0.45021 

0.54442 

0.77420 

1,68700 

0.46184 

u 

t.2700"«01 

S,6674*600 

1.00000 

0.45147 

0.61142 

0.78840 

1.66000 

0.47444 

12 

l.4050"-01 

4.4072**80 

1.00000 

0.45646 

0.65440 

0.61470 

1.56400 

0.32241 

1] 

2,S400'-01 

6.46R7’t00 

1.00000 

0.46166 

0.66465 

0.84100 

1.50800 

0.55764 

14 

1.I75C"-01 

7.4344**fl0 

1,00000 

0.46510 

0.70910 

0.85710 

1,46100 

0.38663 

IS 

i.aioo»-oi 

T.aabO'tOO 

1.00000 

0.46661 

0.71064 

0.87040 

1.42000 

0.61311 

lb 

4,4450"-01 

a,2817’600 

1,00000 

0.47126 

0.75129 

0,88120 

1.18200 

0.61407 

17 

S.0600"-0l 

a.ss2i''6oa 

1.00000 

0.47117 

0.76414 

0.84080 

1,15400 

0.65548 

IS 

S.7150*-Ol 

a.a2S6'600 

1.00000 

0.47477 

0.77700 

0.64810 

1.31600 

0.67221 

14 

6.1S00"-01 

4.0S42‘600 

1.00000 

0.47611 

0.787^1 

0.40410 

1.11700 

0.68648 

20 

6,46S0’-01 

4.27S2"400 

1.00000 

0.47740 

0.74768 

0.40450 

1.10000 

0.64462 

21 

7.6200*-01 

4.S124"600 

1.00000 

0.47640 

0.80614 

0.41510 

1.28200 

0.71346 

22 

6.2SSO*-Ol 

4.764S'600 

1.00000 

0.48016 

0.81476 

0.42110 

1.26100 

0.72445 

21 

a.S400*>0l 

4.4}28'600 

1.00000 

0.46121 

0.82701 

0.42500 

1.25100 

0.71441 

24 

4,5250"-01 

1.0I24»«01 

1.00000 

0.48222 

0.61555 

0.42410 

1.21700 

0.75125 

2S 

1.0l60'‘-02 

1.0J14»*0| 

1,00000 

0.46141 

0.84177 

0.41150 

1.22400 

0.76266 

26 

l,0745*-02 

l.05S0"«01 

1.00000 

0.48415 

0.85161 

0.41620 

1.20800 

0.77666 

27 

1.1430"-02 

1.0870''60I 

1,00000 

0.46601 

0.86710 

0.44470 

1.16700 

0.74587 

26 

l.206S*-02 

1.1642'46| 

1.00000 

0.48727 

0.87612 

0.44410 

1.17100 

0.80412 

24 

l,2700“-02 

1.1160**01 

1,00000 

0.46621 

0.88710 

0.45400 

1.15600 

0.82526 

10 

l.lSlS*-02 

I.15T4*+01 

1.00000 

0.48445 

0.84616 

0.45810 

1.14100 

0.81821 

11 

l.l470*-02 

t.ia44**01 

1.00000 

0.44040 

0.40664 

0.46270 

1.12760 

0,83421 

12 

l.460S’-02 

1.2064**01 

1.00000 

0.44140 

0.41581 

0.46660 

1.11400 

0.86768 

11 

I.S240‘-02 

1.2124**01 

1.00000 

0.44277 

0.42581 

0.47100 

1.10000 

0.8627] 

14 

l.S87S"-02 

1.2615**01 

1.00000 

0.44141 

0.41711 

0.47570 

1.06400 

0.40004 

IS 

1.6S10*<02 

1.2675**01 

1,00000 

0.44462 

0.44711 

0.47470 

1.07000 

0.41561 

16 

1.7145*-02 

i.mo**oi 

1,00000 

0.44605 

0.45681 

0.46170 

1.01700 

0.41065 

17 

1.77a0*-02 

1.1126**01 

1,80000 

0.44677 

0.46420 

0.48660 

1.04700 

0.44231 

16 

l.84IS*«02 

1.1462**01 

1.00000 

0.44710 

0.46410 

0.46850 

1.04000 

0.43046 

14 

l.40SO'-O2 

1.1606**01 

1,00000 

0.44772 

0.47465 

0.44060 

1.01100 

0.43643 

46 

l.46aS'«02 

1.1744**01 

1.00000 

0.44620 

0,47444 

0.44260 

1.02600 

0.46743 

41 

2.0120**02 

i.iasi**oi 

1,00000 

0.44851 

0.48172 

0,44400 

1.02100 

0.47156 

42 

2,S4SS‘«02 

I.1415'*0I 

1.00000 

0.44876 

0.48606 

0.44440 

1,01600 

0.47711 

41 

2.lS40"-02 

1.1474**01 

1,00000 

0.44405 

0.48641 

0.44580 

1.01300 

0.48108 

44 

2.222S*«02 

1.4068**01 

1.00000 

0.44454 

0.44166 

0.44710 

l.OllOO 

U. 48625 

4S 

2,2a60*«02 

1.4171**01 

1,00000 

0.44472 

0,44542 

0.44640 

1.00600 

0.49245 

46 

2.144S*«02 

1.4146**01 

1.00000 

0.44445 

0.44611 

0.44660 

1. 00500 

0.9918} 

47 

2,4II0*>02 

1,4214**01 

1.00000 

0.44486 

0.44770 

0.44420 

1.00100 

0.94621 

46 

2.4761<>02 

1.4262**01 

1.00000 

1.00021 

0.44870 

0.44470 

1.00200 

0.44770 

0 44 

2,S4S0**«2 

t,4246**0i 

1.00000 

1.00800 

l.OOOOO 

1.00000 

l.OOOOO 

1.00000 

INPUT  VARIASLES 


Y#DELT»<U/UO,T/TO,P/'PO 


MOI-C-2 


6H010.J02  CUITTtR  profile  TABULATION  50  POINTS,  DELTA  AT  POINT  50 


1 

Y 

PT2/P 

P/PO 

ro/Too 

M/MO 

u/uo 

T/TD 

rho/rmOo»u/ud 

1 

0.0000"*00 

1 .bOOO’TOO 

1.02100 

0,91947 

0.00000 

0.00000 

2.9J300 

0.00000 

2 

l.2757"-04 

2.bl71"tno 

1.02100 

0.93337 

S. 39561 

0.57790 

2.24600 

0.26322 

J 

2.5514"-04 

3,6251"K1(I 

1.023O0 

0.93539 

0.46993 

0.66640 

2.01100 

0.33900 

H 

l,8011"-04 

1.9947"100 

1.02300 

0.93727 

0.46746 

0.69270 

1.93900 

0.36546 

5 

5.GTb#“-04 

O.Pabl'tOO 

1.02200 

0.95907 

0.51831 

0.71190 

1,89600 

0.39572 

t 

b.3S25"-0'l 

4.520i"*00 

1.02200 

0.96966 

0,51405 

0.72590 

1,94700 

0.40161 

7 

7.b261*-04 

4.7450"t00 

1.02200 

0.94254 

0.54892 

0.73870 

1.81100 

0.41687 

S 

8.8779"-04 

4.9S17"*00 

1.02200 

0.94376 

0.56221 

0.74990 

1,77900 

0.41090 

9 

1.0l54"*01 

5.1418"*00 

1.02200 

0.94524 

0.57419 

0.75980 

1.75100 

0.44347 

10 

1.142»"-01 

5.1111"b00 

1.02200 

0.94663 

0.58463 

0.76930 

1.72700 

0.45466 

11 

1.2705"-01 

5.4609"*00 

1.02200 

0.94821 

0.59371 

0.77570 

1.70700 

0.46442 

li 

b.lOTb’tOO 

b.642b"AO0 

mn 

0.9S47J 

0.9S925 

0.61138 

0.66098 

0.80510 

0.82650 

\'Mtn 

14 

1.1761"-01 

7.tl41"+00 

1.02000 

0.96306 

0.68665 

0.84430 

1.51100 

0.56994 

15 

1.8099*-01 

7.5170"*00 

1.02000 

0.96586 

0.70742 

0.05770 

1.47000 

0.595U 

lb 

4,4442*>01 

7.9150"t00 

1.01900 

0.96869 

0.72618 

0.86960 

1,43400 

0.61794 

17 

5.0794"»01 

8.29TS"tOQ 

1.01800 

0.97117 

0.74468 

0.89090 

1.39900 

0.64095 

IB 

5.rn7"-oi 

S.blba'TOO 

1.01000 

0,97309 

0,75976 

0.69960 

1.37100 

0.66055 

19 

b. 1479“. 01 

8.8694*400 

1.01700 

0.97484 

0.77150 

0.69640 

1.35000 

0.67529 

29 

b.9852"-0! 

9.1216*400 

1.01700 

0.97617 

0.78312 

0.90290 

1.32900 

0,69096 

21 

7.u204“-01 

9.1277*400 

1.01600 

0.97749 

0.79213 

0.90790 

1.31300 

0.70251 

22 

6.2557".01 

9.5057*400 

l.OtbOO 

0.97635 

9.89027 

0.91210 

1.29900 

0.71139 

li 

8. 8910“. 01 

9.6940*400 

1.01500 

0.97961 

0.80859 

0.91660 

1.28500 

0.72401 

24 

9.5262*-01 

9.9596*400 

1.01500 

0.98098 

0.61679 

0.92240 

1.26600 

0.71952 

25 

1.0159". 02 

1.0184*401 

1.01400 

0.98200 

0.82962 

0,92740 

1.24900 

0.75291 

2b 

1.0794". 02 

1.0401*401 

1.01309 

0.98329 

0.81908 

0.93210 

1.23400 

0.76517 

27 

1.1429". 02 

1.0611*401 

1.01300 

0.98431 

0.84883 

0,93680 

1.21800 

0,77913 

29 

1.20b5".02 

1.0952*401 

1.01209 

0.9BS9S 

0.96210 

0.94320 

1,19700 

0.79741 

29 

1.2700". 02 

1.1150*401 

1.01200 

0.98671 

0.67022 

0.94690 

1.19400 

0,80934 

10 

1.1115*. 02 

1.1176*401 

I.OIIOO 

0.98792 

0.87918 

0.95120 

1.17000 

0,82193 

u 

1,1970*"02 

1.1667*401 

1.01100 

0,98909 

0.89107 

0.95640 

1.15200 

0.839T4 

12 

1.4606". 92 

1.1900*401 

1.01060 

0.98997 

0.90029 

0.96040 

1.13800 

0.85238 

1} 

1.5241". 02 

1.2159*401 

1.00900 

0.99108 

0.91043 

0.96480 

1.12300 

0,86696 

14 

1.5876*-02 

1.2411*401 

1.00900 

0.99240 

0.92024 

0.96910 

1.10400 

0,89171 

15 

1.6509". 02 

1.2678*401 

1.00800 

0.96316 

0.93045 

0.97320 

1 .09400 

0.99670 

16 

1 .7144*.02 

1.2869*401 

l.OOSOO 

0,99418 

0.93771 

0.97630 

1.08400 

0.90795 

17 

1.7779". 02 

1.1072*401 

1.00700 

0.99476 

0.94540 

0.97930 

1.07300 

0,91906 

le 

1,8415“.02 

1,1269*401 

1.00700 

0.99566 

0.95275 

0.99230 

1.06300 

0.93055 

19 

1.9050". 02 

1,1484*401 

1.00600 

0.99640 

0.96074 

0,99540 

1.05200 

0,94231 

40 

1,9685*. 02 

1.1702"401 

1.00000 

0.99702 

9.96874 

0.99940 

1.04100 

0.95517 

41 

2, 0120". 02 

1.1810*401 

1.00500 

0.99772 

0,97341 

0.99030 

1.03500 

0.96160 

42 

2. 0956*. 02 

1.1969*401 

1.00400 

0.99797 

0.97850 

0,99210 

1.02800 

0.96894 

41 

2. 1591". 02 

1.4098*401 

1.00490 

0.99855 

0. 98314 

0.99390 

1.02200 

0,97639 

44 

2. 2226". 02 

1.4241*401 

1.00300 

0.99681 

0.99832 

0,99570 

1.01500 

0.98393 

45 

2.2859"-02 

1.4110*401 

1.00300 

0.99924 

0.99077 

0.99670 

1.01200 

0,98794 

4b 

2. 1494". 02 

1.4151*401 

1.00200 

0,99930 

0.99225 

0.94720 

I.OIOOC 

0.99930 

47 

2.4129".02 

1,4191*401 

1.00200 

0.99935 

0.99373 

0.99770 

1 .OUOOO 

0,99)76 

46 

2. 4764". 02 

1.4462*401 

1. 00100 

0.99978 

0.99821 

0.99970 

1.00500 

0,99473 

44 

2. 5400". 02 

1 .4529*401 

1.00100 

1.00098 

0,99860 

0.99960 

1.00200 

0.99960 

0 50 

2. 6015". 02 

1.4569*401 

1.00000 

1. 00000 

1.00000 

1.00000 

1.00000 

1,00000 

INPUT  VAT]AJLES 


T,DCI.TA,U/1J0,T/T0,P/P0 


(>  <*010303 


CUUTTCO 


PROFIUE  TABULATION 


*l7  POINTS,  JELTA  AT  POINT  07 


I 

Y 

PT2/P 

P/PO 

TO/TfiD 

M/ttD 

U/(JO 

T/TD 

RHO/RHOO*0/U(J 

1 

O.OOOO" 

♦ 00 

1 ,00(10"  *00 

1,02100 

0.91181 

0.00000 

0.00000 

2.91100 

0,00000 

i 

1.2789" 

-34 

2.6670"*00 

1.02100 

0.91515 

0,38822 

0.57530 

2.19600 

0.26748 

3 

2.5336" 

•04 

3.6857"^00 

1.02100 

0.91762 

0.47426 

0.66430 

1.96200 

0.34569 

0 

3.S12S" 

-04 

4,2412"+0r 

1.0216; 

0.92045 

0.51465 

0.70170 

1 .85900 

0.38539 

'5 

S.0914" 

-04 

4,6021"+06 

1.02100 

0.92321 

0.53919 

0.72340 

1 .80000 

0.41033 

6 

6.3462" 

-04 

4.eil6"t00 

1.02100 

0.92603 

0.55291 

0,73560 

1.77000 

0.42432 

7 

7.6251“ 

-04 

4.9708"t00 

1.02100 

0.92871 

0.56310 

0.7U47O 

1 ,70900 

0.43473 

6 

8.8798" 

-04 

5. 1099"T00 

1.02100 

0.91151 

0.57186 

0.75260 

1.73290 

0.44365 

9 

1.0159" 

-03 

5.25(1S"700 

1.02100 

0.91418 

0,58057 

0. 76030 

1.71500 

0.45263 

10 

1.1438" 

-03 

5,1762"t00 

1.02000 

0.93703 

0,58824 

0.76720 

1.70100 

0,46005 

It 

1.2692" 

-03 

5.5036"+00 

1,02000 

0.93985 

0,59591 

0.77400 

1.68700 

0.46798 

12 

1 .9039" 

•03 

6.0688*t00 

1.02000 

0.95419 

0.62993 

0,80400 

1,62900 

0,50343 

13 

2,5409" 

-05 

6.6009"+00 

1.01900 

0.95832 

0,65823 

0.82450 

1.56900 

0.53548 

U 

3.1755" 

•03 

?,0529"+00 

1.01900 

0.96196 

0,68222 

0.84110 

1.52000 

0.56387 

IS 

3.B101" 

-03 

7.4413"+00 

1. 01800 

0.96500 

0,70328 

0.85500 

1 .47800 

0.56890 

16 

4.4447" 

-03 

7.857O"T0O 

1.01790 

0.96780 

0,72192 

0.86690 

1,44200 

U. 61140 

17 

5.0794" 

•03 

8.1953*»00 

1.01700 

0.97028 

0,73933 

0.87760 

1.40900 

0,63344 

IS 

5.7140" 

-03 

8.515«"+00 

1.01600 

0.97253 

0,75454 

0. 88670 

1.38100 

0.65234 

to 

6.3510" 

•03 

8,7917*400 

1.01600 

0.97394 

0.76745 

0.69400 

1.35700 

0.66935 

20 

6.9856" 

-03 

9.0387"700 

1.01500 

0.97569 

0,77879 

0.90050 

1.33700 

0.68363 

21 

7.6203" 

-03 

9,2738"+00 

1.01500 

0.97694 

0.78943 

0.90630 

1.31800 

0.69795 

22 

S.2S49" 

-01 

9.4820"400 

I. 01400 

0.97829 

0.79874 

0.91140 

1.30200 

0.70980 

23 

8.8895" 

-01 

6.6788*700 

1.01400 

0.97937 

0.80743 

0.91600 

1.28700 

0.72170 

24 

9,5241" 

-03 

9.6443"T00 

1.01300 

0.96055 

0.81902 

0.92190 

1.26760 

0.73708 

2S 

1.0161" 

-02 

t.0139"701 

1.01290 

0.98162 

0.82743 

0.92620 

1.25300 

0,74806 

26 

1,0796" 

•02 

1.0397*>01 

1.01290 

0.98300 

0.83838 

0.93170 

1.23500 

0.76347 

27 

1.1430" 

-02 

1.0660"701 

t. 01100 

0.98429 

0,84946 

0.93710 

1.21700 

0,77848 

26 

1.2065" 

-02 

1.0919"»0' 

1 ottoo 

0.98568 

0.86020 

0.94230 

1,20000 

0.79389 

29 

1,2700* 

-02 

l.ll5fl*40 

I..T1000 

0.98669 

0.86967 

0,94670 

1.18500 

0.80689 

30 

1.3334" 

-02 

1.1352*70. 

1. 31000 

0.98744 

0.87790 

0,95040 

1.17200 

0.81903 

31 

1.3969* 

-02 

1.1581*701 

> .00900 

0,98855 

0,68709 

0.45460 

1.15800 

0.83177 

12 

1.4606* 

•02 

l.1780"701 

1.00800 

0.98939 

0,69499 

0.95810 

1.14600 

0.84273 

33 

1.5241" 

•02 

1.2005*701 

1.90800 

0.99059 

0.90387 

0.46210 

1.13300 

0.85595 

14 

1.5875" 

•02 

1.2300*701 

1.00700 

0.99176 

0.91517 

0.96700 

1.11600 

0.87255 

35 

1.6510* 

•02 

1.2602*701 

1.00700 

0.99282 

0.92700 

0.97180 

1.09960 

0.89045 

IS 

1.7144" 

-02 

1.2862*701 

1.00600 

0.99392 

0.93689 

0.97540 

1.08500 

0.90484 

37 

1.7779* 

-02 

1.3068‘701 

1.00600 

0.99464 

0.94467 

0.47400 

1.07400 

0,91701 

IS 

1.8416* 

-02 

1.1262‘70l 

1.00500 

0.99541 

0,95161 

0.9PI40 

1.06400 

0.92745 

39 

1.9051* 

-02 

1.3459*701 

1.00500 

0.99620 

U. 95924 

0.96480 

1.05400 

0.93902 

40 

1.9685* 

•02 

1,1615*701 

1.00400 

0.99663 

0.96571 

0.46720 

1.04500 

0.94647 

41 

2.0320" 

-02 

1.1825*701 

1.00300 

0.99761 

0,97263 

0.44000 

1.03640 

0.95847 

42 

2.0954" 

• 02 

1.4031*701 

1.00300 

0.99829 

6,98014 

0.44280 

1.02600 

0.97054 

43 

2.1589" 

-02 

l.4201"701 

1.90200 

0.99892 

0,98626 

0.99510 

1.01880 

0.97946 

44 

2.2226* 

•02 

1.4305*701 

1.00209 

8.99914 

0,98999 

6.99640 

1,81300 

0.98358 

45 

2.2861* 

•02 

l.4412'70l 

1.90100 

0.99949 

0.99383 

0.99780 

1.00600 

0.99067 

4(1 

2.3495" 

•02 

1.4521*781 

1. 00100 

0.99984 

0,99770 

6.99920 

1.00380 

0.99721 

0 47 

2.4130* 

•02 

1.4S86'701 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT  VAHltUieS  y,oei.TA,U/UD,T/TO»P/PO 


6401-C-4 


6(|010}0H 

CLUTTER 

PROFILE 

tabulation 

48 

POINTS,  delta  at  point  48 

( 

Y 

RT2/4 

P/PD 

TO/TOD 

M/MD 

U/UO 

T/in 

RH0/RH00*U/U0 

1 

0.0000' 

♦ 00 

1 .OOOO’tOO 

1.00000 

0.9J400 

0.00000 

0.00000 

2.85400 

O.ODDOO 

2 

1.2610' 

-04 

2.6245"tOO 

1.00000 

0.95602 

0.59675 

0.58520 

2.16100 

0.26988 

1 

2.5508' 

-04 

1.29I0*Y00 

1.00000 

0.95914 

0.45766 

0,64020 

2.00600 

0.12115 

H 

1.8118' 

-04 

1,6995*»00 

1.00000 

0.95908 

0.49008 

0.68000 

1.91900 

0.35455 

s 

5.0748' 

-04 

4,0459'400 

1.00000 

0.94044 

0.51725 

0.70430 

1.85400 

0.57988 

6 

6.1198* 

-04 

4.1100'tOO 

1.00000 

0.94221 

0.55645 

0.72150 

1.80900 

0.59884 

7 

7.4276' 

-04 

4,5140*400 

1.00000 

0.94565 

0.55078 

0.75400 

1.77600 

0.41529 

8 

8.8906* 

• 04 

4.6940'«00 

1.00000 

0.94494 

0.56511 

0.74450 

1.74800 

0.42592 

9 

1.0154* 

-01 

4.8604'40U 

1.00000 

0.94615 

0.57427 

0.75580 

1.72100 

0.45749 

10 

1.1441" 

-01 

4,98B8"*00 

1.00000 

0.94747 

0.58275 

0.76090 

1.70500 

0.44628 

it 

1.2704" 

-01 

5.l2t2'*00 

1.00000 

0.94855 

0.59152 

0.76780 

1.68600 

0.45540 

12 

1,9044" 

•01 

5.6820"*00 

1,00000 

0.95559 

0.62656 

0,79550 

1.61100 

0.4*118 

U 

2.5409" 

-01 

6.1878'YOO 

1.08000 

0.95827 

0.65652 

0.81790 

1,55100 

0.52666 

14 

1,1749" 

•01 

6.7246"«00 

1.00000 

0.95960 

0.68666 

0.85790 

1.48900 

0.56275 

IS 

1.8089* 

•01 

7.0181"600 

1.00000 

0.96482 

0.70226 

0.84970 

1.44400 

0.58040 

t» 

4.4451" 

-01 

T,1668"fOO 

1.00000 

0.96776 

0.72126 

0.86220 

1.42900 

0.60556 

17 

5.0791* 

•01 

7.7262*«00 

1.00000 

0.97050 

0.75990 

0.87590 

1.59500 

0.62645 

18 

5.7158" 

•01 

8.0672"i00 

1,00000 

0.97246 

0.75717 

0.88410 

1.56400 

0,64851 

19 

6.1497* 

-01 

8.1445"900 

1.00000 

0.97428 

0.77092 

0.89240 

1.54000 

0.66597 

20 

6.9862" 

-01 

8.5888"»00 

1.00000 

0.97618 

0.78285 

0.89940 

1.52000 

0.68116 

2t 

7.6202" 

-01 

1.8]4T"600 

1.00000 

0.97740 

0.79444 

0.90580 

1.30000 

0.69677 

it 

8,2542" 

-01 

9.1094"*00 

1.00000 

0,97901 

0.80762 

0.91500 

1.27800 

0.71440 

11 

8.8946" 

-01 

9.}221*900 

1,00000 

0.98045 

0.81755 

0.91840 

1.26200 

0,72775 

24 

9,5246" 

-01 

9.5190"*00 

1.00000 

0.98176 

0.82751 

0,92570 

1.24400 

0.74151 

2S 

1.0161" 

-02 

9. 7561*900 

1,00040 

0.98276 

0.85758 

0.92870 

1.25000 

0.75504 

26 

1.0795" 

-02 

9.9717"900 

1.00000 

0.98411 

0.84707 

0.95170 

1.21500 

0.76848 

27 

1.1429" 

-02 

1.0128*901 

1.40004 

0.98479 

0.85405 

0.91710 

1.20400 

0,77852 

28 

1.2066" 

-02 

1.8117"90t 

1.00000 

0.98559 

0.86254 

0.94110 

1.19100 

0.79018 

29 

1.2699" 

-02 

1.0499"901 

1.09000 

0.98661 

0.87051 

0.94500 

1.17400 

0,80155 

10 

1.1116" 

-02 

1.0684*901 

1.04000 

0.98755 

0.87029 

0.94880 

1.16700 

0,81102 

11 

1.1970" 

•02 

1.0901"901 

1.00000 

0.98845 

0.88761 

0.95310 

1.15100 

0.82665 

12 

1.4604" 

•02 

1.1115*901 

1.00000 

0.98972 

0,89669 

0.95740 

1.14000 

0.85982 

11 

1,5240" 

• 02 

t.l297"90t 

1.04000 

0.99064 

0.90454 

0.96090 

1.12900 

0,85111 

14 

1.5874" 

-42 

1.I514"901 

1.00000 

0.99156 

0.91558 

0.96490 

1,11600 

0.86461 

IS 

1.6511" 

-02 

1.1715*901 

1.00400 

0.99258 

0.92246 

0,96880 

1.10100 

0.87855 

16 

1.7145" 

-02 

1.1948*901 

1.40000 

0.99542 

0.95115 

0.97240 

1.09100 

0.89148 

IT 

1.7779" 

-02 

1.2161'901 

1.00000 

0.99454 

0.95988 

0.97610 

1.07900 

0.90482 

18 

1.8415" 

-02 

1.2ia2"90t 

1.00000 

0.99515 

0.94064 

0.97990 

1.06700 

0.91857 

19 

1,9049* 

-02 

1,2592*901 

1,04000 

0.99618 

0.95697 

0.98540 

1.05600 

0.91125 

40 

1.9686" 

-02 

1.2780*901 

1.04000 

0.99675 

0.96457 

0.98610 

1,04400 

0.94295 

41 

2.0120" 

•02 

1.2972*901 

1.00004 

0.99753 

0.97186 

0.98920 

1.01400 

0.95485 

42 

2.0956" 

-02 

1.1151*901 

1.04004 

0.99812 

0.97887 

0.99200 

1.02700 

0,96592 

41 

2.1590" 

•02 

1,1276*901 

1.44000 

0.99869 

0.98565 

0.99190 

1.02100 

0.97546 

44 

2.2224" 

•02 

1.1171*901 

1.00400 

0.99879 

0.98751 

0.99520 

1.01600 

0.97955 

4S 

2.2861" 

-02 

1.1460*901 

1.00000 

0.99956 

0,99067 

0.99640 

1.01200 

0.98478 

46 

2.1495" 

•02 

1.1558*901 

1.00000 

0.99947 

0.99441 

0.99790 

1.00700 

0.990*6 

4T 

2.4111" 

•02 

t.S647"901 

1,04000 

1.00084 

0.99780 

0.99910 

1.00500 

0,99611 

0 48 

2.4765" 

• 42 

1.1705*901 

1.04000 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

!Nf>UT  VARUaLCS  Y«OCI.r*«U/UOi T/TO«l>/PD 
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baoneni  clutter 

Profile 

T isolation 

42 

POINTS,  DELTA  AT  POINT  42 

I 

Y 

PT2/P 

P/PO 

TO/TOO 

H/MO 

U/UO 

T/in 

RMO/RHni)*U/UO 

1 

0,0000"YOO 

1 ,oooo"tno 

1.00000 

0.90969 

0.00040 

0.00000 

1.01290 

0 .oooou 

2 

1.2781"-00 

2.0207" yOO 

1.00000 

0.91026 

0. 15427 

0.54155 

2.11670 

0.21176 

i 

2.S3S6"-0'i 

2,9908“ '00 

1.00000 

0.91077 

0,40716 

0.60126 

2.18065 

0.27572 

'1 

J.011«"'UO 

1.007  I"t00 

l.onooo 

0.91167 

0.44182 

0.61926 

2.07462 

U. 10814 

5 

S.07ll"-00 

5.78«0"'00 

1.00009 

0.91210 

0.46912 

0.06187 

2.00260 

0.31150 

6 

6,3o90"'00 

0.0273" >00 

1.00000 

0.91100 

0,48644 

0.6H0OT 

1 .954SR 

0.14793 

7 

;.6276“-0'I 

0.2110“ tOu 

l.ooooo 

0.91199 

0.50061 

0.69107 

1.91657 

0.16162 

a 

8,6009"-O0 

0,'I060"'00 

1,00000 

0.91517 

0,51224 

0.70157 

1,08657 

0.17294 

1 .OlbJ"-01 

■|.5'188"'00 

1.00000 

0.91662 

0.52162 

0.71207 

1.86156 

0,18210 

10 

1.1020"-OT 

0.6B61"'00 

l.ooooo 

0.91828 

0.51048 

0.72007 

1.84255 

0.39080 

u 

1.2699"-01 

4.8078"'00 

l.ooooo 

0.92111 

0.51820 

0.72757 

1.82755 

0.19811 

12 

1 .9008"»01 

5. J166"'00 

1,00000 

0.91106 

0.56911 

0.75668 

I. 76651 

0.42614 

11 

2.5197"-0J 

5.7140"'00 

l.ooooo 

0.94081 

0,59268 

0.77718 

1,71952 

0.451«7 

10 

J.in7"-Ul 

6.0920"H)0 

1.00000 

0.94629 

0.61162 

0.79428 

1.67550 

0.47405 

IS 

I.a096”-Ul 

6.4171*'00 

1.90000 

0.94991 

0.61125 

0.80775 

1,63749 

0.49310 

16 

0.00'I6"'01 

6.7506" '00 

1.00000 

0.95298 

0.64881 

0.82053 

1.59948 

0.51103 

17 

5.0795"-01 

7.07l9"t00 

1.00000 

0.95580 

0.66513 

0.81213 

1.56447 

0.51193 

la 

S.71  10"-01 

7,4091"t00 

l.ooooo 

0.95868 

0.68220 

0.84168 

1,52946 

0.55162 

19 

6. I090’-Ol 

7.7300"»00 

1.00000 

0.96122 

0.69787 

0.65199 

1.49745 

0.57029 

20 

6.9801"-01 

8.0601"'00 

1.00000 

0.96141 

0.71161 

0.86189 

1,46544 

0,58951 

21 

7. 6192'. 01 

8.1871*»00 

1.00000 

0.96577 

0.72890 

0.87329 

1.43541 

0.60818 

22 

8.2S02"-01 

»,7759"'00 

1.00000 

0.96051 

0.74664 

0,88189 

1.40142 

0.61071 

21 

8. 0891'. 01 

9,231S"*00 

1.00000 

0.97156 

0,76700 

0.89559 

1.16341 

0.65688 

20 

9.S200"-0l 

9.5762"'00 

1.00000 

0.97184 

0.78189 

0.90189 

1.13640 

0.67616 

2S 

1.0139'-02 

l,O0l6*t01 

1.00000 

0.97647 

0.80146 

0.91429 

1.10119 

0.70255 

26 

1,0796"-02 

l.O«19"'01 

1.00000 

0.97874 

0.81817 

0.92289 

1.27218 

0.72511 

27 

i.ioii'.oa 

l.0842"»01 

1.90000 

0.98077' 

0.81459 

0.91099 

1.24437 

0.74616 

2a 

1.2066"«02 

1.1299“ '01 

1.00000 

0.98120 

0.85282 

0.91979 

1.21416 

0.77190 

29 

1,2701". 02 

1.1699"'91 

1.00000 

0.98526 

0.86844 

0,94709 

1.18916 

0.79611 

JO 

l.lJ16"-02 

1.2097"'01 

1.00000 

0.98717 

0,88171 

0.95400 

1.16535 

0.81863 

31 

1.1971'. 02 

l,240r'0| 

1.00000 

0.98875 

0.69674 

0.95970 

1.14514 

0.61791 

12 

1.4606*. 02 

1.279O"'01 

1.00000 

0.99010 

0.90986 

0.96520 

1.12514 

0.85770 

11 

l.S20l".02 

1,1070"*01 

1.00000 

0.99151 

0.92016 

0.96060 

l.tloli 

0.87125 

10 

1.5876". 02 

1.1301"*0l 

1.00000 

0.99250 

0.92642 

0.97100 

1.09811 

0.88589 

IS 

1. 6510". 02 

1.15ir*01 

1.00000 

0.99117 

0.91670 

0.97610 

1.08611 

0.89672 

36 

1,7105". 02 

1.1761"t01 

1.90000 

0.99411 

0.94501 

0.97950 

1.07432 

0.91174 

17 

1.7780". 02 

1.1965"*01 

1.00000 

0.99492 

0.95215 

0.98210 

1.06412 

0.92294 

10 

1.8015*. 02 

l,0192"*Ol 

l.ooooo 

0.99586 

0.96014 

0.98540 

1.05112 

0.91552 

19 

1.9030". 02 

1,4S09*'01 

1,00000 

0.99712 

0.97117 

0,98960 

1.01831 

0.95308 

OO 

1,9685*-02 

l.«810"*01 

1.00000 

0.99811 

0.98222 

0.99160 

1.02111 

0.97097 

01 

2. 0120*. 02 

1.5167"70l 

1.00009 

0.99944 

0.99166 

0.99780 

1,00830 

0.98958 

0 02 

a. 0955". 02 

1.5354"»01 

1,00000 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INCUT  v*m*ai.E*  y/oelta.u/uu.t/tojP/ci) 


bUOlOoOi  CLUTTER 

PROFILE 

TABULATiniJ 

96 

POINTS,  DELTA  AT  POINT  46 

I 

y 

PT2/R 

p/pn 

TO/TOO 

M/MO 

U/UD 

T/T6 

RhO/RHOO*U/UO 

1 

o.oooo'yoo 

1 .OOOU't-OO 

1.11700 

0.91001 

0.00000 

0.00000 

2,85500 

0.00000 

2 

1 .EbOT'-Ob 

1 .B9«5"H)0 

1.11500 

0.91955 

0.10667 

0.47400 

2.18900 

0.26488 

i 

2.S17S*-09 

2.ii007"*00 

1.11100 

0.91891 

0.16616 

0.59620 

2,21900 

0,12617 

It 

1.90b2"-09 

2.«197"t0n 

1,11100 

0.92559 

0.90919 

0.59660 

2.11800 

0.17266 

5 

S.0799"-0u 

1. llOb’tOO 

1.12900 

0.92990 

0.91608 

0.62620 

2.06200 

0.40160 

It 

b. J«lb"-fl9 

1.92Bo"mO 

1.12700 

0.92685 

0.46010 

0.65100 

2,00200 

0.41151 

7 

7.bl29">09 

l.blDS'tOO 

1.12500 

0.92928 

0.47609 

0.66720 

1.96400 

0.45012 

9 

o.oeii'-09 

i.eii2”*oo 

1.12100 

0.91199 

0,49007 

0.66100 

1.91100 

0.46658 

9 

l.OISO'-Ol 

1,'I79S"t00 

1.12100 

0.91117 

0.50207 

0.64260 

1.90100 

0.48076 

19 

1,1919". 01 

9.I2U"*00 

1.11900 

0.91591 

0.51272 

0.70100 

1.88000 

0.49122 

U 

1.2TU"-01 

'l.257b"»U0 

1.11700 

0.91769 

0.52242 

0.71210 

1.85800 

0.50476 

12 

1.9059'-01 

9,8919"t00 

1.10900 

0.99962 

0.56209 

0.74760 

1.76900 

0.55278 

19 

2.5199"-01 

5.1918"*00 

1.29900 

0.99967 

0.59181 

0.77400 

1.69900 

0.59178 

N 

1.1792"-01 

8.*05l"»00 

1 .29000 

0.95990 

0.62157 

0.79600 

I.64O00 

0.62612 

IS 

1.8109". 01 

b.21b5'T00 

1.28100 

0.95821 

0.64641 

0.81460 

1,58800 

0.65712 

Ui 

9.9951"-01 

b.b2S7"*00 

1.27209 

0.96157 

0.66805 

0.81010 

1.54400 

0,68186 

17 

S.079b"-01 

7,01b7"»00 

1.26100 

0.96962 

0.68907 

0.84450 

1.50200 

0.71012 

19 

5.7I90""01 

7.9029'»00 

1.25900 

0.96761 

0.70919 

0.65780 

1.46100 

0.71526 

19 

b.lS07".01 

7.79b0"*00 

1.29900 

0.97011 

0.72914 

0.87040 

1.42500 

0.75984 

20 

b,98Sl"-01 

8,201b'y00 

1.21S00 

0.97121 

0.74924 

0.88270 

1.16800 

0.78540 

21 

7.bl19".01 

8,b081"»00 

1. 22600 

0.9T587 

0.76867 

0.84410 

1. 15100 

0.81017 

22 

8.2Sul"<01 

b.oaib'too 

1.21700 

6.97851 

0.78809 

0.90510 

1.11900 

0.81511 

2) 

8.890S"-01 

9,9b8l"»00 

1.20800 

0.98088 

0.80818 

0.91600 

1,28400 

0.86178 

29 

9. 5299". 01 

9.87?9"tOO 

1.19900 

0.98111 

0.82618 

0.92540 

1.25400 

0.68481 

29 

l.0159".02 

l.9282'«01 

1.19000 

0.98527 

0.84424 

0.91440 

1.22500 

0.90770 

2b 

1.079b"-02 

1.972«"*ni 

1.18100 

0.98715 

0.86109 

0.94150 

1.19500 

0.91245 

27 

1.1910"«02 

l.lObb'tOI 

1.17200 

0.98929 

0.87752 

0.95040 

1.17100 

0.94959 

29 

1.2ObS"-02 

1 .1952*t'U 

l.UlOO 

0.99082 

0.89126 

0.95750 

1.14900 

6.96917 

29 

l,2b99".02 

l.l8lb‘«0l 

1.15900 

0.99218 

0.90797 

0.96190 

1.12700 

0,90699 

10 

l.lllb*-02 

1.2110'TOl 

1.19500 

0.99156 

0.9204} 

0.96910 

1.10900 

I.0007T 

It 

1,1970*-02 

1.29T2"*01 

l.llbOO 

0.99505 

0.91188 

0.97500 

1.09000 

1.01615 

12 

1 ,9b09‘>92 

1 ,2781"*0l 

1.12700 

0.99602 

0.94588 

0.97960 

1.07100 

I.D2911 

11 

1.5219". 02 

1.1411’tOI 

1.11800 

0.99688 

0.95462 

0.98110 

1.06100 

1.01611 

19 

1.5a76<‘"02 

1.1222*«01 

1.10900 

0.99751 

0.96261 

0.98640 

1.05000 

1.04181 

IS 

I.b5l0"-02 

1.1182'*01 

1.10000 

0.99821 

0.96867 

0.98880 

1.04200 

1.04184 

lb 

I.7199*.02 

1.1990*T01 

1.09100 

0.99811 

0.97085 

0.98960 

1.019D0 

1.01911 

17 

l.7781*-02 

1 .1990"«OI 

1.68200 

0.99811 

0.9T085 

0.98960 

1.01900 

1.0105b 

19 

1,8915*"02 

1 .1197*9tll 

1.07100 

0.99801 

0.96921 

0.98890 

1.04100 

1.01910 

19 

l,905n*-02 

1.1950"T01 

l.OblOO 

0.99788 

0. 97122 

0.98950 

1.01800 

1.01111 

90 

1.9989". 02 

1.1S29N0I 

1.05900 

0.99009 

0,97418 

0.99060 

1,01400 

1.06976 

91 

2.0l2t">02 

l.lbl2*T0t 

1.09500 

0.99849 

0.97725 

0.99160 

1,01000 

1.00624 

92 

2.0955"-02 

i.mi*«oi 

I.OlbOO 

0.99869 

0.98169 

0.99140 

1.02400 

1.00504 

91 

2.159O">02 

1.1855‘tOl 

1.02700 

0.99908 

0,98626 

0.99510 

1.01800 

1.00190 

99 

2.2229*-02 

I.19T8*901 

1.01800 

0.99914 

0,99077 

0.99670 

1.01200 

1.00261 

9S 

2.2«bl''-02 

1.9199*t01 

1.00900 

0.99971 

0.99542 

0.99840 

1.00600 

1.00116 

0 9b 

2.1995’"02 

1,9210"T01 

1.00000 

1.00000 

l.OOUOO 

1.00000 

1,00000 

1.00000 

INfUT  VA4UULC8  y/0eUT*iU/UU#t/TO»^/^0 
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6«010(i0J  CL'-ITTEP  PHOMLE  TABULATION  39  POINTS,  DELTA  AT  POINT  39 


I 

Y 

PT2/P 

r/PD 

TO/TOD 

M/MO 

u/un 

T/TO 

RMO/RHOO»U/UD 

1 

o.oooo’Too 

1 .oono"*OD 

1 .22700 

0.90839 

U. 00000 

0.00000 

2.76528 

0.00000 

2 

1 .27o4""04 

2,5610"*00 

1 .22500 

0.91053 

0.39163 

0.56090 

2.11021 

0.33025 

3 

2.533S"-04 

5.5379"*nn 

1 .22300 

0.91213 

0.47938 

0.05890 

1.08419 

0.42655 

4 

1.8100"-04 

1.931b"*0O 

1 .22200 

0.91419 

0.51029 

0.U8770 

1,81618 

0.46271 

5 

S.0BC,4"-O4 

4.l«lb"«0l) 

1 .22000 

0.91581 

0,52869 

0.70420 

1.77418 

0.48424 

6 

S.l436"-04 

4.1422"*0u 

1 .21900 

0.91741 

0.54024 

0.71450 

1.74417 

0.44744 

7 

7.(,200"-0'l 

4 .4802"*00 

1 .21700 

0.91924 

0.54997 

0.72320 

1.72417 

0.50894 

S 

8.39S3“-04 

4.6192"«00 

1 .21600 

0.92114 

0.55897 

0.73120 

1.71117 

0.51461 

9 

t.0154"-03 

4,7100"400 

1.21400 

0,92299 

0.56713 

0.73840 

1.69517 

0.52SSI 

10 

I.14l0"-0l 

4.8483"«00 

1 .21300 

0.92450 

0.57506 

0.74520 

1.67917 

0.53832 

u 

1 ,270S“-03 

4.9558’400 

1.21100 

0.92656 

0,58220 

0.75150 

1,66617 

0.54620 

12 

|.9050"-05 

S.4593*t00 

1 .20400 

0.93652 

0.61441 

0.77940 

1.60416 

0.58316 

13 

2. 5394". 03 

5.9094"*00 

1 .19600 

0.94769 

0.64181 

0,00320 

1.56616 

0.61337 

14 

1.17S6"-01 

6.1298"t00 

1.18900 

0.95639 

0.66636 

0.02320 

1.52615 

0.64134 

15 

1.8100". 03 

6.7426"*00 

1.16100 

0.96146 

0.68959 

0.04010 

1,48415 

0.66850 

Ib 

4, 4444". 03 

7.I384"*00 

1.17400 

0.96550 

0.71115 

0.05490 

1.44514 

0.69450 

17 

5. 0806". 03 

7.5048"+00 

t.lObOO 

0.96925 

0.73052 

0.86780 

1,41114 

0.71705 

IS 

5. 7150". 03 

7.869O"y0O 

1.15900 

0.97157 

0.74929 

0.87930 

1.37714 

0.74002 

19 

6. 3494". 03 

8.2594"tOO 

1.15100 

0.97452 

0.76844 

0.89090 

1.34413 

0.76289 

20 

b. 4856". 01 

a.6278‘t00 

1.14300 

0.97664 

0.78692 

0.90140 

1,31213 

0.78521 

21 

7. 6201)". 03 

9.0055"<o0 

1.13600 

0.97908 

0.80499 

0.91150 

1.28213 

0.60761 

22 

8. 2544". 01 

9.4166"400 

1.12800 

0,98170 

0,82420 

0.92190 

1,25113 

0.83117 

23 

6.840b".01 

9.8429"*00 

1.12100 

0.983*7 

0.84366 

0.93190 

1.22012 

0.85619 

24 

9. 5250". 03 

1.011O"yO1 

1.11300 

0.98654 

0.86449 

0.94230 

1.18812 

0.88272 

25 

1.0159". 02 

1.078o"Y01 

1.10600 

0.98895 

0.68520 

0.95220 

1.15712 

0.91014 

2u 

1.079b". 02 

1.1270'+01 

1.09800 

0.99115 

0.90576 

0.96160 

1,12711 

0.93676 

27 

1.1430". 02 

t.l677"*01 

1.09100 

0.99301 

0.92270 

0.96910 

1.10311 

0.95846 

28 

1 ,2064". 02 

t.2050"*01 

1.08300 

0.99473 

0.93795 

0.97570 

1.08211 

0.97650 

24 

1.2701". 02 

t.2381"Y01 

t.OTSOO 

0.99alS 

0.95126 

0.98130 

1.06411 

0.99135 

30 

1.3115". 02 

1.2b60"401 

1.06800 

0.99706 

0,96235 

0.98570 

1,04410 

1.00345 

31 

1.3909". 02 

1.2S55"I01 

1.06000 

0.99789 

0.97002 

0.98880 

1,03010 

1 .00868 

32 

1 ,4606". 02 

l.lOll'YOl 

1.05300 

0.99852 

0.97691 

0.99150 

1,03010 

1.01354 

33 

1.5240". 02 

1.3148"*01 

1.04500 

8.99882 

0.98144 

0.99320 

1.02410 

1.01347 

14 

1 .5874". 02 

1.32«6"T01 

1.03000 

0.99904 

0,98523 

0.99460 

1,01410 

1.01304 

15 

1. bill". 02 

I.3124"t01 

1.03000 

0.99920 

0.98827 

0,99570 

1.01510 

1.01031 

IS 

1.7145*. 02 

1.1404"Y0l 

1.02300 

0.99936 

0.99131 

0.99680 

1,01110 

1.00653 

17 

1 .7779". 02 

1.3471“»0l 

t.oisoo 

0.99984 

0.99388 

0 99790 

1,00810 

1.00473 

18 

1,8416". 02 

1.3549"Y01 

1.00800 

0.99987 

0.99686 

0.99890 

1,00410 

1.00278 

D 19 

1,9050". 02 

I.36ll"t0l 

1.00000 

1.00000 

1,00000 

1.00000 

1,00000 

1 .00000 

INPUT  VANIAULCJ  Y/OELT4,U/UO,T/T0,P/PD 


MO !-('-« 


6^010604  CLUTTER 

profile 

TABULATION 

32 

POINTS#  DELTA  AT  POINT  32 

1 

V 

PT<7/P 

P/PD 

TO/TOD 

fl/MO 

U/UD 

T/TD 

Rnr)/BMOD»U/UO 

t 

o,oooo"+oo 

1 ,0000"  + 00 

1.15100 

0.90654 

0.00000 

0.00000 

2,61200 

0.00000 

2 

l .2706"-0« 

B.BBSO'tOl) 

1.15000 

0.91142 

0.57011 

0.53431 

2.08800 

0.29455 

3 

2.5413"-0« 

3,0713"t00 

1.14900 

0.91588 

0.45652 

0.63053 

1.39100 

0.38312 

<1 

3.81 19"-0« 

!.7312"t00 

1.14700 

0.91959 

0.51571 

0.6*534 

1.76600 

0.44512 

5 

5.0825">0‘t 

4.2285"+00 

1.14600 

0.92323 

0.55462 

0.71994 

1.68500 

0.48965 

6 

6. 5532"-3U 

U.S14Q”+00 

1.14500 

0.92618 

0.57o03 

0.73835 

1 .64300 

0,51455 

7 

7.o238"*0'4 

il.707l"  + 00 

1.14300 

0.92932 

0.58956 

0.75015 

1.61400 

0.52960 

3 

b.09U«"-O4 

4.36'42”  + 00 

1.14200 

0.93209 

0.60056 

0,75965 

1.60000 

0.54220 

9 

1.0lbS'*-U3 

S.OOlS'tOO 

1.14100 

0.91517 

0.60999 

0.76795 

1.5B500 

0.55283 

10 

1.1436“-03 

5.I249"700 

1 ,14000 

0.93746 

0.61336 

0.77506 

1.57100 

0.56242 

u 

1.2706"-03 

S.2383'+00 

1.13600 

0.93991 

0.62595 

0.78156 

1.55900 

0.57050 

12 

1 .9045"-u3 

5.7S«l*tft0 

1.13200 

0.94917 

0.65955 

0.00386 

1.50400 

0.60080 

13 

2.5398"-03 

6.2298'700 

1.12500 

0.95653 

0.68342 

0.63047 

1,45700 

0.64182 

14 

3.1751”*03 

6.6816'tOO 

1.11300 

0.96361 

0.71529 

0.35087 

1.41500 

0.67223 

IS 

3.8134''-a3 

7.114S"*00 

1.11200 

0.96878 

0.73995 

0.86767 

1,37500 

0.70171 

U 

4.4443'*-03 

7,Slft2"t00 

1.10500 

0.97251 

0.7621 1 

0,88188 

1,33900 

0.72776 

IT 

S.0796"-03 

7,89S4*700 

1.09900 

0.97533 

0.75244 

0.89418 

1,30600 

0.75245 

IS 

5.7149»-03 

8,3068">ft0 

1.04200 

0.97323 

0.30392 

0,90668 

1.27200 

0,77833 

19 

P.3t03'-03 

8.7888"700 

1.08600 

0.98114 

0.62336 

0.92018 

1.23400 

0.80982 

20 

9.9B56*-03 

9.2146«H10 

1.07900 

0.98417 

0.84936 

0.93151 

1.20300 

0.33556 

21 

7.419«"-03 

9.7423'*00 

1.07200 

0.98713 

0.87463 

0.94449 

1.16600 

0.36835 

22 

».2547"'03 

1 .02.?6"701 

1.06600 

0.98760 

0. 89720 

0.95549 

1.13400 

0.89820 

23 

S.8901"-03 

1 ,0u72‘»ni 

1.05900 

0.991*7 

0.91759 

0.96499 

1.10600 

0.92399 

24 

9.5254«.J3 

l,1090''t01 

1.05300 

0.99383 

0.93622 

0.97339 

1.08100 

0.94816 

2S 

1.01bl’«02 

1 .1439"7in 

1.04600 

0.99544 

0.95150 

0.98010 

1.06100 

0.96624 

24 

1,0795««02 

1.17'19'tOl 

1.09300 

0.99645 

0.96490 

0.98590 

1.04400 

1.03217 

27 

1.1430*-02 

1 .1973"*01 

1.03300 

0.99798 

0.97443 

0.98990 

1.03200 

0.99086 

2B 

1.204S''<02 

1.21'12'tOl 

1.02600 

0.99861 

0.98157 

0.99280 

1 .02300 

0.99571 

29 

1.2701"-02 

1.2277"70l 

1.02000 

6.99917 

0.98723 

0,99510 

1.01600 

0.99902 

30 

1.3334"-02 

1,2414"«01 

1.01300 

0.99973 

0.99294 

0.99740 

1,00900 

1.00135 

31 

1 .3970*-02 

l.2523'+01 

1.00700 

0.99974 

0.99750 

0.99900 

1.00300 

1,00293 

0 32 

t.4b0S'«02 

1.25B4"+C1 

1.00000 

1.00000 

1.00000 

1.00000 

i.oniioo 

1.00000 

IIJPUT 

VABIAJLES 

»/delta,li/ud. 

T/T0,P/P3 

64010605  CLUTTEB 

PROFILE 

TABULATION 

30 

POINTS.  DELTA  AT  POINT  30 

! 

y 

PT2/P 

P/PD 

TO/TOO 

M/MO 

u/uo 

T/ID 

RHO/4HOO»U/UD 

1 

0.0000*400 

1,0000"400 

1,12400 

0. 90300 

0.00000 

O.OOOOO 

2.53425 

0,00000 

2 

1.266S*>04 

2.6042"400 

1.12200 

0.904*1 

0.02039 

0.58360 

1.92719 

8.33977 

3 

2.5336*<04 

3.4135«400 

1.12100 

0.90661 

0.49336 

0.660*0 

1,75*18 

0.42132 

4 

3.8138*»04 

4. 4110*400 

1.12000 

0.90697 

0,57896 

0.73010 

1.59016 

0.51423 

5 

5.0806"-O4 

4.9365*400 

1.11900 

0.9UT2 

0.61702 

0.76000 

1.51715 

0.56055 

6 

6.3M75“-04 

5.1396"400 

1.11800 

0.91062 

0.63245 

0.77230 

1.49115 

0,57904 

7 

7.6143"-04 

5.2977*400 

1.11700 

0.91400 

0.641*0 

0. 78010 

1.47615 

0.58965 

a 

8,8944'«04 

5.4275*400 

I.U300 

0.9217T 

0.65043 

0,7I'790 

1,4*715 

0,59879 

4 

1 ,0l6l"-03 

5.5434*400 

1.U400 

0.92591 

0.65845 

0.79510 

1.45*15 

0.60744 

10 

l,1428*«g3 

5.6571*400 

1.11300 

0.93344 

0.66553 

0.30310 

1.45*15 

0,61385 

u 

1.26l5*-05 

5,7637*400 

1.11200 

0.93883 

0.67240 

0.81000 

1.45115 

0.62070 

12 

1,9056"-03 

6.2900*400 

1,10600 

0.9562T 

0.70536 

0.83880 

1.41414 

0.65601 

13 

2,S403"-03 

6,7408*400 

1.10000 

0.96565 

0.73233 

0.85940 

1.3771  4 

0.68645 

14 

3.1751"-03 

7.1757*400 

1,09400 

0.97080 

0.75762 

0.87640 

1.3361  3 

0.71651 

IS 

3,8096“-D5 

7.5739*400 

1,08800 

0.97395 

0.77973 

0.89010 

1.3031  3 

0.74316 

16 

4.4446“-03 

8,0163*400 

1.08200 

0.97732 

0.60375 

0.90440 

1.26613 

0.77288 

17 

5.0896"-03 

8.41TJ"*00 

1,07700 

0.96002 

0.32491 

0.91640 

1.23412 

0.79975 

18 

S.7154*-01 

8,8405*400 

1. 07100 

0.98279 

0.34667 

0.92830 

1.20212 

0.82705 

19 

6,350r-03 

9.2768*400 

1.06500 

0.98572 

6.88852 

0,93990 

1.17112 

0.85471 

20 

6. 9899". 03 

9.8883"400 

1.05900 

0.98819 

0.88864 

0.95010 

1.-4311 

0.68019 

21 

7.61  >6"-03 

1.0089*401 

1.05300 

0.99051 

0.90781 

0.95950 

1.  1711 

0,90441 

22 

8.25’l4"-03 

1 . 0477*401 

1.04700 

0.99266 

0.92595 

U,9b3l  0 

1.  911  1 

0,92726 

23 

a, 8904". 03 

1.0859*401 

1,04100 

0.99437 

0.94349 

0.97600 

1.070! 1 

0,94945 

24 

9. 3252". 03 

1,1189*401 

1,03500 

0.99594 

0.95842 

0.78260 

1.05111 

0.9*754 

25 

1.01tt0"-02 

1.1460*401 

1,02900 

0.997S9 

0,97073 

0.98810 

1.03610 

0.48111 

26 

1.0795". 02 

1.I685"401 

1.02400 

0.99643 

0.98036 

0.99210 

1.U2410 

0,99200 

27 

1.1 429" -02 

1.1830*401 

1.01000 

0.998T9 

0.98669 

0.99460 

1. 01*10 

0,99646 

28 

1.2fl66"-02 

1.1946*401 

1.01200 

0.99935 

0.99170 

0.99670 

1. 0101 0 

0.99857 

29 

1.2700"-02 

1.2083*401 

l.UOuOO 

0.99991 

0,99676 

0.9908’' 

1.0041  0 

1 .00069 

D 30 

1.3335"-02 

1.2138*401 

1.00000 

1 .09000 

1.00000 

1.00004 

1 .OOOOO 

1 ,00000 

INOUT  VARIiBLCS  V/OELTA, IJ/UU,  T/TD, P/PD 


6401-C'-<) 


640110^^1  CLUTTER 

PBOriLE 

TA'lULOTION 

35 

POINTS,  OI-LTA  AT  PuJNT 

1 

Y 

PT2/P 

P/PO 

lO/TOO 

M/Mn 

U/UI5 

T/10 

NmO/PHOu 

1 

0,UOOD''tOO 

1 ,0040't'in 

0.64940 

0,40706 

O.OOOOJ 

O.UOODO 

2.854H9 

9.00000 

1? 

l.27lS"-04 

3.6742*t00 

0.40070 

0.85101 

0.  12996 

0.59530 

1 .91709 

9.27970 

} 

2,5a.’5'-0U 

3.8443*t0n 

0.40150 

0.86577 

0.44548 

0. 66180 

1.78400 

0.33442 

4 

3.ai38"-04 

4.4581"t00 

0.40220 

0.87466 

0.31321 

0.79079 

1 .71400 

0.36883 

5 

5.0851"-04 

4.877o"t00 

0.40100 

0.94201 

0.3631 1 

0.72770 

1,67009 

0.34346 

6 

6.3563**»04 

5.161J"t4u 

0.40180 

0.40424 

0.58133 

0.74650 

1.64400 

0.40415 

7 

7.6276"-04 

5.5684*600 

0.40460 

0.91272 

0.59408 

0.75940 

1.61400 

0,42041 

8 

6.0824'-04 

5.54l7*+00 

0. 40510 

0.41455 

0.60470 

0.76940 

1.62100 

0.42448 

8 

1.015>»».03 

5. 7042*600 

0. 40610 

0.42482 

0.61454 

0.77410 

1,60700 

0.41424 

to 

1.|425*>03 

5.8584'600 

0.40640 

0.42477 

0.62139 

0.78730 

1 .54500 

0,44765 

11 

I.2696’-03 

5.4441*600 

0.40760 

0.41457 

0.61123 

0.74470 

1.58500 

0.45506 

12 

1.40S1*-01 

6.5185*600 

0.4  ,50 

0.44414 

0.66075 

0.82050 

1.54200 

0.48501 

U 

2.5S42"»03 

6.4282*600 

0.41510 

0.45644 

0.68241 

0.03750 

1.50409 

0.50468 

14 

3. 1744*. 03 

7.2682*600 

0.41420 

0.46044 

0.70076 

0.85020 

1 .47209 

0.51041 

1$ 

3.Bl05*-03 

7.5478*600 

0. 42300 

0.46344 

0.71319 

0.35490 

1.44600 

0.54988 

U 

4. 4445*. OS 

7.8021*600 

0.42640 

0.46541 

0.72749 

0.86809 

1.42200 

0.56574 

Il- 

5.0601*.03 

8.0614*600 

0.41070 

0.46768 

0.74089 

0.87540 

1.34800 

0.58112 

ls 

5. 7158*. 01 

8.1185*600 

0,41460 

0.46478 

0.75415 

0.88409 

1.57490 

0.60110 

t» 

6. 1447*. 03 

8.6477*600 

0.41840 

0.47296 

0,76888 

0.89279 

1.34800 

0.62145 

20 

6. 4854*. (IS 

8.4841*600 

0,44210 

0.47415 

0.78483 

0.90170 

1.32000 

0.64164 

21 

7. 6144*. 05 

4.1744*600 

0.44610 

0.47664 

0.80244 

0.91140 

1.24000 

0.6684] 

22 

8. 2530*. 01 

4.8057*600 

0,45000 

0.47922 

0.82168 

0.42169 

1.25800 

0.64546 

2} 

8. 8406*. 01 

1.0111*601 

0.45180 

0.48214 

0.84453 

0.43320 

1.22100 

0.72846 

24 

4. 5246*. 01 

1.087**601 

0.45770 

0.48518 

0.86765 

0.44450 

1.18500 

0.76111 

25 

1.01s0*.02 

1.1404*601 

0.46150 

0.48777 

0,88440 

0.95460 

1.15200 

0.74674 

26 

1.0744*. 02 

1.1448*601 

0.46540 

0.44043 

0.41127 

0.96440 

1.12000 

0,81128 

27 

1.1430*. 02 

1.2500*601 

0.46420 

0.44274 

0.4J247 

0.47360 

1.08400 

0.86650 

28 

1.2066*. 02 

1.2470*601 

0.47110 

0.44466 

0.45104 

0.4819(1 

1.06400 

0.84714 

24 

1.2644*-02 

1.1141*601 

0.47640 

0.44672 

0,96643 

0.98750 

1.043O0 

0,42442 

SO 

1.3135*. 02 

1.1711*601 

0.48080 

0. 44780 

0.47965 

0.44230 

1.02600 

0.44858 

11 

1.1471*. 02 

1.4055*601 

0,48460 

0.44912 

0.94077 

0.99670 

1.01200 

0.46471 

S2 

1.4605*. 02 

1.4182*601 

0,48850 

0.94969 

0.44611 

0.44860 

1.00500 

0.48221 

IS 

t.5240*.02 

1.4248*601 

0.44210 

0.49945 

0.44850 

0.44450 

1.00200 

0.98982 

S4 

1.5874*. 02 

1.4284*601 

0.44620 

1.00000 

1.00090 

1.00000 

1.00000 

0.44620 

0 IS 

1.6510". 02 

1.4284*601 

1.00000 

t.OOOnO 

1.00000 

1.00090 

l.OCOOO 

1.00000 

INPUT 

V1414ULLS 

Y/DELT*(U/UOi 

T/IO,P/PO 

64011002 

CLUTTER 

PRflriUE 

TABULATION 

IS 

POINTS,  DELTA  AT  POINT  15 

1 

Y 

PT2/P 

P/PD 

TO/TOO 

M/HD 

U/UD 

T/TD 

RHO/RHOO 

1 

0,0000* 

408 

t,0090*+00 

0,86140 

0.41474 

0.00000 

0.00000 

2.90600 

0.90000 

2 

1.27J1" 

• 04 

I.t007*4fl0 

0,86250 

0,86171 

0.42880 

0.54450 

1.95500 

9.26451 

1 

2.5425* 

• 04 

4. 8025*490 

0.86150 

0.07102 

0.55411 

0.71377 

1.6580(1 

0,37174 

4 

1.8118* 

•04 

5.1019*400 

0.86460 

0.07964 

0.58951 

0. 74357 

1.59100 

0.40408 

5 

5.0851* 

• 04 

5.6644*400 

0.86570 

0.88004 

0.60769 

0.75448 

1.56400 

0.42066 

6 

6.1561* 

• 04 

5.8945*400 

0.86670 

0.84347 

0.62119 

0,77180 

1.54300 

0,41356 

7 

1.0276* 

• 04 

6.0784*400 

0.86780 

0.40401 

0.61164 

0.78308 

1.53700 

0.44211 

a 

6.8824* 

• 04 

6.2294*400 

0,86840 

0.41243 

0.64018 

0.7*233 

1.51200 

0.44941 

4 

1.0134" 

•01 

6,1850*400 

0.86440 

0.42051 

0.64881 

0.00148 

1.52600 

0.45684 

10 

1.1425" 

•01 

6.5106*400 

0.87100 

0.92640 

0.65571 

4.80868 

1.52140 

0,46304 

11 

1.2646" 

•01 

6.6416*400 

0.67210 

0.43SI4 

0.66294 

0.81543 

1.51500 

0,46471 

12 

1.4051* 

•01 

7.2170*400 

0.87740 

0.95146 

0.64323 

0.64278 

1.47000 

9.50011 

11 

2.5142* 

-01 

7,6712*400 

0.88270 

0.4540!! 

0.71649 

0.85914 

1.43900 

0.52716 

14 

1.1744" 

-01 

8.0511*400 

0.88810 

0.46325 

0.71514 

0.87169 

1.40600 

0,55060 

IS 

1.8105" 

-01 

8.3Sl4"tOO 

0.84140 

0,46575 

0,74961 

0.88059 

1,30000 

0.57004 

16 

4,4445* 

-01 

8.6346*400 

0.84870 

0.46765 

0.76291 

0.84814 

1.15600 

0.58874 

17 

5.0801* 

-01 

8.4142*400 

0.90410 

0.46982 

0.77613 

0.04604 

l.lllOO 

0.60777 

18 

5.7139* 

-01 

4,1861*400 

0.90940 

0.97172 

0.78834 

0.90249 

1.11200 

0.62540 

14 

6.1447* 

-01 

4.4612*400 

0.91470 

0.97356 

0.80072 

0.94979 

1.29100 

0,64461 

20 

6.4854* 

•01 

4.7170*400 

0,42000 

0.47565 

0.61243 

0.91649 

1,27100 

0.66314 

21 

7,6144" 

-01 

I,0016*4«1 

0.42540 

0.47742 

0.82513 

0.92284 

1.25100 

9.68264 

22 

8.2559* 

•01 

1.0310*401 

0.41070 

0.97411 

0.81862 

0.92464 

1.22900 

9.70404 

21 

6.8406* 

-01 

1.0716*401 

0.41600 

0.48161 

0.85591 

0.41829 

1.20200 

0.7S06S 

24 

4.5246* 

•01 

1.1147*401 

0.44140 

0.48426 

0,87475 

0.94719 

1.17100 

0.76014 

25 

1.0160* 

• 02 

1.1611*401 

0,44670 

0,48670 

0.64154 

0.95510 

1,14800 

0.78774 

26 

1.0794* 

-02 

1,2145*401 

0.45200 

0.48417 

0.41268 

0.96460 

1.11700 

0.82211 

27 

1.1410* 

-02 

t.2S8S"40J 

0,45740 

0,4414'! 

4.42471 

0.97200 

1.09300 

0.85141 

28 

1.2066* 

•02 

1.1018*401 

0.46270 

0.44118 

0.44647 

0.97910 

1.06900 

0.88174 

24 

1.2694* 

•02 

1.1415*401 

0.46800 

0.44516 

0.46182 

0.95519 

1 .04900 

0. 40901 

10 

1.1115* 

-02 

1.1740*401 

0.47110 

0.44614 

0.47104 

0.98950 

1.01400 

0.91141 

11 

1.1471* 

•02 

1.4015*401 

0.47070 

0.44754 

0.48311 

0.99340 

1.02100 

0,95224 

12 

1.4605* 

-02 

1.4151*401 

0.46400 

0.448S7 

0.48612 

0.99550 

1.01500 

0.96510 

11 

1.5240" 

-02 

1.4254*401 

0.48910 

0.49041 

0.46105 

0.99690 

1.01000 

9.47647 

14 

1.5874" 

•02 

1.4372*401 

0.44470 

0.44452 

0.94U01 

0.99850 

1.005O0 

0.48827 

0 15 

1.6510* 

• 02 

1,4484*401 

1.00000 

1.09000 

1.00009 

1.00000 

1.00000 

1,00009 

INPUT 

VAPI88LC9 

V/DELI»»U/UU, 

T/TO.P/PO 

imui-i  - HI 


fcilOUOOS  CLUTTER  PROFILS  TA8ULAVION  JS  POINTS?  DELTA  AT  POINT  35 


I 

Y 

PT2/P 

P/PD 

TO/TOD 

M/MD 

U/UO 

T/TD 

RH0/PH0D8U/UD 

1 

O.OOOO'+OO 

1 .OOOO’tOO 

0.93290 

0.90942 

O.OOOOD 

o.onooo 

3.10831 

0.00000 

z 

1.2713*-04 

3.7850"t00 

0.93340 

0.92273 

0.45874 

0.46323 

2.09021 

0.29617 

3 

2„5425"-04 

5.4096*t00 

0.93380 

0.93471 

0.56208 

0.75643 

1.011 18 

0.39001 

4 

3.ei38"-04 

6.l)430*t00 

0.93430 

0.94568 

0.S9847 

0.78766 

1.73217 

0.42485 

5 

5.0851"-04 

6,«420"t00 

0.93480 

0.95525 

0.61962 

0.80626 

1.6931T 

0.44514 

6 

6.35o3“*04 

6.7793"*00 

0.93530 

0.96102 

0.63392 

0.81986 

1.66217 

0.46134 

7 

7.6276"-04 

7,0796’t00 

0.93570 

0. 96801 

0.65097 

0.83217 

1.63416 

0.47649 

a 

».«824">04 

7,  349<i"*00 

0.93620 

0.97302 

0.66421 

0.84257 

1.60916 

0.49020 

9 

1.01S«’-O3 

7.5041*f00 

0.93670 

0.97730 

0.67549 

0.8512T 

1.58816 

0.50208 

10 

1.1425"-03 

7.8163*y00 

0.93720 

0.96096 

0.68648 

0.85937 

1.56716 

0.51393 

11 

1.2696'-03 

8.0258*100 

0.93760 

0.98449 

0.69624 

0.86657 

1.54915 

0.52448 

12 

1.90S3"-03 

8.8999*100 

0.94000 

0.49755 

0.73556 

0.89398 

1.47715 

0.56889 

13 

2.5392*-03 

9.5693*100 

0,94240 

1.00517 

0.76429 

0.91208 

1.42414 

0.60355 

14 

3.1749*-03 

1.9081*101 

0.94470 

1.01138 

0.78554 

0.92519 

1.38714 

0.63009 

15 

3.8I05"»03 

1.0486*101 

0.94710 

1.01526 

0.80195 

0.93U59 

1.35814 

0.6S1T4 

16 

4.4445*>03 

1.0841*101 

0.94940 

1.01886 

0.8)406 

0.94259 

1.33413 

0.67077 

IT 

5.0801"-O3 

1.1164*101 

0,99180 

1.02056 

0.02869 

0.94889 

1.311)3 

0.68884 

18 

5.7158*-03 

1.1492*101 

0,95420 

1.02108 

P.84132 

0.95449 

1.28713 

0.70760 

19 

6.3497"-03 

1.1808*101 

0.95650 

1.02163 

0.85332 

0.95979 

1.26513 

0.72565 

20 

6.9854‘<-03 

1.2130*101 

0.95890 

1.02066 

0.86539 

0.96409 

1-24112 

0.74486 

21 

7.6194"«03 

1.2460*101 

0.46120 

1.01783 

0.67777 

0.96759 

1.21512 

0.76540 

22 

e.2550**03 

1.2893*101 

0.96360 

1.01602 

0.89293 

0.97289 

1.18712 

0,78971 

23 

e.8906*«03 

1.3235*101 

0.96600 

1.01584 

0.90551 

0.97700 

1.16412 

0.81072 

24 

9.5244*-03 

1.3606*101 

0,96830 

1,01592 

0.91859 

0.98170 

1.14211 

0.83230 

25 

1.016O'>02 

1.3462*101 

0.97070 

1.01449 

0.93097 

0.98530 

1.12011 

0.85387 

26 

1.0T94*-02 

1.4339*101 

0.97310 

1.01336 

0.94388 

0.98910 

1.09811 

0,87650 

27 

1.1430*>02 

1.4612*101 

0.97540 

I.OU05 

0.45314 

0.99150 

1.08211 

0.89373 

28 

1.2066‘>02 

1.4935*101 

0.97890 

i.oioas 

0.46398 

0.99440 

1.06411 

0.91477 

29 

1.2699*-02 

1.5242*101 

0.98120 

1.01026 

0,97414 

0.99730 

1.04810 

0.93364 

30 

i.313S'*02 

1.5492*101 

0.98360 

1.00856 

0.98239 

0.94900 

1.03410 

0.95021 

31 

1.3971*-02 

1.5684*101 

0.98590 

1.00676 

0,98865 

1.00000 

1.02310 

0.96364 

32 

1.460S'-02 

1.9810*101 

0.98870 

1.00470 

0.99273 

1.00020 

1.01510 

0.97419 

33 

1.5240*>02 

1.5898*101 

0.99300 

1.00280 

0,99558 

1.00010 

1.00910 

0.98414 

34 

l.SB74“<i02 

1.5978*101 

0.99510 

1.00148 

0.99816 

1.08020 

1,00410 

0.99183 

D 35 

1.6510*>02 

1.6036*101 

1.00000 

1.00000 

1.00000 

t.UOOOO 

1.00000 

1.00000 

INPUT  VARIAULES  Y/OELTA,U/UU,T/TOfP/PO 


ARO110O4  CLUTTER  PROFILE  TABULATION  35  POINTS?  DELTA  AT  POINT  35 


1 

Y 

PT2/P 

P/PO 

TO/TOO 

N/IID 

U/lID 

T/ID 

RHO/RHOO 

1 

0.0004*600 

1.0000*600 

0.99140 

0.90«8l 

0.00000 

0.00000 

3.11231 

0.00000 

2 

l.2Tt3*-04 

3.2517*600 

0.99140 

0.90146 

0.41580 

0.0146b 

2.18522 

0.27886 

3 

2,5425*-04 

4./262*600 

0.99140 

0.90715 

0.51736 

0.71147 

1. 89119 

0.37297 

4 

3.8138*>04 

5.5153*600 

0,99140 

0.91242 

0.56391 

O.T502B 

1.77018 

0.42020 

5 

S.06S1*<04 

6.0396*600 

0.99140 

0.91774 

0.59278 

0.77338 

1.70217 

0.45044 

6 

6.3563’<04 

4.5776*600 

0.99140 

0.92323 

0.61064 

0.78798 

I.6651T 

0.46914 

7 

7.6274"-C4 

6.6679*600 

0.99140 

0.92869 

0.62557 

0,80018 

I,6l6l6 

0.48485 

8 

8.682a*«04 

6.9310*600 

0,99140 

0.91297 

0.63860 

0.81058 

1.61016 

0.44909 

9 

t.0IS4*-03 

7.1094*600 

0.99140 

0.91697 

0.65152 

0.82028 

1.585U 

0.51303 

10 

l.l425*-03 

7,4392*600 

0,99140 

0.94098 

0.66158 

0.82938 

1.56216 

0.52616 

It 

t.2696*-03 

7.6722*600 

0.99140 

0.94514 

0.67463 

0.83778 

1.54215 

0.51858 

12 

l.9053"*0S 

8.6833*600 

0.99140 

0.95750 

0.72062 

0.86899 

1.45415 

0.5*245 

13 

2.5392*-03 

9.5266*600 

0,99140 

0.96679 

0.75»03 

0.89169 

1.38814 

0.63684 

14 

3. 1749*. 03 

1,0198*601 

0.99140 

0.97119 

0.78447 

0.90779 

1.33911 

0.67296 

IS 

3.8105*>03 

1.0702*601 

0.99140 

0.97719 

0.80456 

0.91879 

1.10411 

0.69847 

16 

4,4445*»03 

1.1157*601 

0.99140 

0.96017 

0.82227 

0.92779 

1.27113 

0.72248 

17 

S.0801*>03 

1.1535*601 

0,99140 

0.98220 

0.83673 

0.93479 

1.24912 

0.  74252 

18 

5.7156*-05 

1.1873*601 

0,99140 

0.98355 

0.84945 

0.94059 

1.22612 

0.  76051 

19 

6.3497*-03 

1.2193*601 

0.99U0 

0,98487 

0.86129 

0.94589 

1,20612 

0.77750 

20 

6.9854*>03 

1.2512*601 

0.99180 

0.98638 

0.87292 

0.95110 

1.18712 

0.79429 

21 

7.6194*>93 

1.2823*601 

0.99140 

0.98781 

0.88415 

0.95690 

1.16912 

0.81066 

22 

e.25S0*>03 

1,3194*601 

0.9*140 

0.98922 

0.89734 

0.96150 

1.14811 

0.83025 

23 

a.8906*-OS 

1.3523*601 

9.99140 

0.99045 

0.90888 

0.96620 

1. 11011 

0.64760 

24 

9.5246*-03 

1.1921*601 

0.99140 

0.99194 

0.92266 

0,97170 

1.10911 

0.8685T 

25 

I.0180*«02 

1.4158*601 

0.99140 

0.'V9289 

0,93075 

0.97490 

1,09711 

0.88096 

26 

1.0794*>02 

1,4416*601 

4,99140 

0.99371 

0.93949 

0.97820 

1.08411 

0.89455 

27 

1.1430’-02 

1.4730*601 

0.99140 

0.99508 

0,95002 

0,98230 

1.D6911 

(1.910*0 

28 

l.2066*-02 

1.5110*601 

0.99144 

6,99650 

0.96261 

0.9869U 

1.05111 

0.93084 

29 

1.269«*>02 

1,5414*601 

0,99140 

0.99716 

0,97319 

0.99060 

1. Ditto 

0.94786 

34 

1.3335‘*02 

1.5641*601 

0.99280 

0,99807 

0.97991 

0.99310 

1.02710 

0,95991 

31 

1.3971*»02 

1.5840*601 

0.99400 

0.09844 

0.98631 

0.99520 

1.01810 

0.97164 

32 

1.4605‘>02 

1.5981*601 

0.99520 

0.99896 

0.99082 

0.99680 

1.QI210 

0.98015 

33 

l.S240*«02 

1,64*8*601 

0,99640 

0.99936 

0,94457 

0.99810 

1.09710 

0.98749 

34 

1.5874*.02 

1.6217*601 

0,99820 

0.99976 

0.99835 

0.99940 

1,00219 

0.99551 

0 35 

i.65t)*-02 

1.6269*601 

1.09000 

1.00000 

1.00000 

1.00090 

1.00090 

1.09009 

INPUT  VARIAULC*  VmiTA?Ui’UDfT/TO?P/PO 


i 

I 


f.40l-f- 


6401  1 005  CLUTTER  PROFILE  T*BULATIOfl  4J  P0IM3,  DELTA  AT  POINT  45 


I 

7 

PT2/P 

P/PO 

To/roD 

W/MR 

u/uo 

T/TO 

RhO/RHOU*U/UO 

1 

o.oooo*+oo 

1 .OOOU"-tOO 

1 .00000 

0.91229 

0,00000 

0.00000 

3,02400 

0.00000 

£ 

1,27S8"*04 

2.5503'*00 

1 .00000 

0.86764 

0.36681 

0.54320 

2.19300 

0.24770 

5 

2.5476"-04 

3.4745"t00 

1.00000 

0.87676 

0,44563 

0.62880 

1.99100 

0.31582 

4 

S.7999"-04 

4.1701"+00 

1.00000 

0.88595 

0.49604 

0.67850 

1.87100 

0.36264 

5 

5.07Sb'-0« 

4.40Pl"tO0 

1 .00000 

0.89411 

0.52477 

0.70600 

1.81000 

0.34006 

6 

b.S47S'-04 

4.9743"t00 

1 .00000 

0.90278 

0.54850 

0.7P850 

1.76400 

0.41298 

7 

7.621S"-04 

5.297l"+00 

1 .00000 

0.90984 

0.56782 

0.74620 

1.727O0 

0.43206 

t 

e,a9Si"-04 

5.5994"+00 

1.00000 

0.91612 

0.5B556 

0.76190 

1.69300 

0.45003 

9 

l.01b9»-03 

5.8736"+00 

1.00000 

0.92134 

0.60113 

0.77520 

1.66300 

0,46615 

10 

1.1421'*0S 

6.I165">00 

1.00000 

0.92623 

0.61461 

0.78660 

1.63800 

0.48022 

11 

1.2b95"-0S 

6.S44S"700 

1.00000 

0.9S057 

0.62699 

0.79680 

1.61500 

0.49337 

12 

1.9042*-0S 

7.2946‘tOO 

1.00000 

0.94565 

0.67612 

0.83440 

1.52300 

0,54787 

1} 

2.SS90*-OS 

B.0742"*00 

1.00000 

0.95675 

0.71387 

0.86110 

1,45500 

0.59182 

14 

S.1759"-0S 

B.75l4"t00 

1.00000 

0.96443 

0.74510 

0,88130 

1.39900 

0.62995 

1# 

3.5l0b”-0S 

9.S422"600 

1. 00000 

0.97098 

0.77130 

O.B9750 

1.35400 

0.66285 

lb 

4.U4S4*-0S 

9.8422"tfl0 

1.00000 

0.96869 

0.79279 

0,90670 

1.30800 

0.69520 

IT 

S.U«01*-0S 

1.0292"+01 

1.00000 

0.97803 

0,81164 

0,91970 

1.28400 

0.71626 

IS 

5.7149*-03 

1.0707"t0l 

1.00000 

0.98038 

0.82864 

0.92830 

1.25500 

0,73968 

19 

b.S49b"-0S 

1.1077"+01 

1.00000 

0.98221 

0.84351 

0.91550 

1.23080 

0.76057 

20 

6.9S44*-‘0S 

l.lS99"t01 

1.00000 

0.98374 

0.85626 

0.94150 

1.20980 

0.77874 

21 

7.bl91"-0S 

1.1708"+01 

1.00000 

0.98552 

0.86830 

0.94720 

1.19080 

0.79597 

22 

8. 2560". OS 

1,20S3"701 

1.00000 

0.98679 

0.88077 

0.95270 

1.17080 

0.81427 

2} 

B.e908"-0S 

1.2307*+Ol 

1.00000 

0.98810 

0.89114 

0.95730 

1.15480 

0.82955 

24 

9.525S"«0S 

1.2573"+01 

1.00000 

0.98947 

0.90111 

0.96170 

1.13900 

0.84434 

2S 

1. 0160". 02 

1.2892"+0l 

1.00000 

0.99064 

0.91294 

0.96660 

1.12100 

0.86227 

2b 

1,0795"«02 

l.S264"i01 

1.00000 

0.99218 

0.92654 

0.97220 

1.10180 

0.68302 

27 

1.1430". 02 

l.S6S4*f01 

1.00000 

0.99380 

0.93983 

0.97760 

1.08200 

0.90351 

2# 

1.2064". 02 

l.S913"»01 

1.00000 

0.99492 

0.94974 

0.98150 

1.06880 

0.N19O1 

29 

1.2699". 02 

1.4154"701 

1.00000 

0.99569 

0.95823 

0.98470 

1.05600 

0.93248 

SO 

1.3334". 02 

1.4360"701 

1.00000 

0.99639 

0.96544 

0.98740 

1.04600 

0.94598  . 

SI 

1.3971". 02 

1.4552"*(11 

1.00000 

0.99713 

0.97208 

0,98990 

1.03700 

0.95U58 

S2 

1.4606". 02 

1.4702"701 

1.00000 

0.99765 

0.97725 

0.99180 

1.03000 

0.96291 

SS 

1.5240". 02 

1.4814"f01 

1.00000 

0.99822 

0.98111 

0.99330 

1,02500 

0.96907 

S4 

1.5875". 02 

1.4965"+01 

l.OflOOO 

0.99860 

0.98626 

0.99510 

1.01800 

0.97750 

SS 

1.6510". 02 

1.50TB"*01 

1.00000 

0.99904 

0.99009 

0.99650 

1.0I3O0 

0.98371 

Sb 

1.7145". 02 

1.5145"*01 

1.00000 

0.99925 

0.99235 

0,99730 

1.01880 

0.98743 

S7 

1.7779". 02 

1.51T1"»01 

1.00000 

0.99951 

0.99324 

0,99770 

1.00900 

. 0.98880 

SS 

1.8414". 02 

1.5212">01 

1.00000 

0.99946 

0.99462 

0.99810 

1,00780 

0.99116 

S9 

1 ,9051". 02 

l.52S8"701 

1.00000 

0.99972 

0,99552 

0.99850 

1,08600 

0,99254 

40 

1.9686". 02 

1.5280"701 

1.00000 

0.99967 

0.99691 

0,99890 

1.00400 

0.99492 

41 

2. 0321". 02 

1.5309"*01 

1.00000 

1.00007 

0,99790 

0,99940 

1.08300 

8.99641 

42 

2. 0955". 02 

1.53Sl"70l 

1.08000 

1.08002 

0.99930 

0.99980 

1.00100 

0.99880 

0 4S 

2. 1590". 02 

1.5S72"t0l 

1.00000 

1.00000 

1.00000 

1,00000 

1.00000 

1,00000 

INPUT  VARIABLE# 


Y/DELTA,U/UOiT/TO,P/PO 


650 1 -A- 1 


axisvmmetric 

H : 6 

R THETA  X 10'^  ; 2 - 15 
TU/TR  : 1 

6501 

1 

ZPG  - AW 

Windtunnel ; blow-down  but  effectively  continuous,  running  time  up  to  45  minutes  with  10  minutes  settling 
time.  W • 0.61,  H • 0.62  m.  PO  : 3.6  MN/m^  TO  ! 480  K.  Air,  Dew  point  186  K,  RE/m  X 10'^  ; 33. 


ADCOCK  J.B.,  PETERSON  J.B.  end  McREE  O.I.  1966.  Experiments!  Investigetlon  of  a turbulent  houndery  layer 
at  Mach  6,  high  Reynolds'  numbers,  and  xero  heat  transfer.  NASA  TN  0-2907. 

And  Peterson  J.B.  private  conmunlcatlon.  Also:  Samuels,  Peterson  and  Adcock  (1967)  CAT  6701. 


1 The  test  boundary  layer  was  formed  on  the  exterior  of  a hollow  cylindrical  model.  The  leading  edge  (X  » 0) 
was  chamfered  at  15°  from  the  outer,  test  surface  (D  ■ 152.4  mm)  to  the  hollow  Interior  (0  « 127  mm). 

From  X • 0 to  X • 1.07  m the  diameter  was  constant.  The  model  than  flared  out  at  20°  to  a diameter  of 

203  mm  which  remained  constant  to  the  end  of  the  model  at  X • 1.22  m.  The  model  was  supported  on  the 
tunnel  floor  by  two  pairs  of  sloping  supports  at  approximately  X • 0.6  and  1.15  m.  Measurements  were  made 
on  the  top  generator.  The  model  surface  roughness  was  less  than  0.8  urn,  For  this  experiment  the  model  was 

2 not  actively  cooled.  There  was  a slight  Increase  In  Mach  number  along  the  test  surface  (see  section  B] 

3 but  departures  from  the  mean  gradient  were  no  greater  than  0.33  t.  A boundary  layer  trip  could  be  placed 
at  X • 29  nm.  This  consisted  of  1.9  mm  diameter  rods  0.64  mm  high  spaced  round  the  periphery  at  Intervals 
of  about  6.4  lem.  Schlleren  photographs  were  taken  In  order  to  show  the  boundary  layer  development  for  both 

5 natural  and  forced  transition.  After  final  alignment,  the  Incidence  determined  from  the  static  pressure 
distribution  around  the  circumference  was  less  than  - 0.05°  and  the  angle  of  yaw  less  than  0.10°. 

6 Static  pressure  holes  (d  ■ 1.02  turn)  were  located  circumferentially  at  Intervals  of  90°  for  X values 
a 4S7,  660  and  864  mm,  with  an  additional  tapping  on  the  top  generator  only  at  X • 254  mm.  Five  swaged 

copper-cons tanten  themocouples  were  welded  to  the  Inner  side  of  the  outer  surface  of  the  model  at 

7 X • 162,  366,  762  and  965  mm.  The  Pitot  tube  was  a FPP  (hj  ■ 0.17B,  62  ■ 0.076,  b^  • 0.69,  1 • 12.7  mm) 

8 and  was  carried  by  a traverse  gear  attached  to  the  tunnel  wall.  Surveys  were  made  at  X ■ 127,  152,  203, 

279,  838,  940  end  1016  mm.  At  X ■ 838  mm  a total  temperature  survey  was  made  using  a STP  (d^  • approximately 
0.61,  1 « 9.6  mm)  containing  a chromel-alumel  thermocouple.  This  was  directly  calibrated  over  the  greater 
part  of  the  test  range,  with  an  Interpolation  between  the  calibration  and  the  free  stream  reading  for  the 
upper  unit  Reynolds  numbers. 

9 Wall  temperature  Is  Implicitly  Interpolated  to  the  boundary  layer  traverse  stations  by  the  authors.  The 
auvhors  have  taken  the  total  temperature  distribution,  scaled  on  i,  to  be  the  same  for  all  values  of  X. 

The  value  of  4 Is  defined  by  extrapolation  to  the  free  stream  value  of  a near  linear  PT2  variation  In 

the  outer  part  of  the  layer.  The  scaled  TO  variation  has  then  been  Interpolated  to  the  appropriate  Y values 
of  the  Pitot  profiles.  The  static  pressure  hat  bean  assumed  constant  through  the  layer. 

12  The  editors  have  accepted  the  authors'  Interpolations  and  prepared  the  tables  using  the  given  U/UO  and 
M/MD  data,  with  the  assumption  of  zero  normal  pressure  gradient.  The  authors  have  calculated  mean  and 
local  wall  shear  stress  values  from  a longitudinal  momentum  balance.  These  have  not  been  presented  here. 

13  The  profiles  presented  were  all  obtained  with  forced  transition  except  for  one  (0201)  at  X • 279  mm  for 
which  transition  was  natural.  There  Is  one  duplicate  (0107  A).  Except  for  0106  the  total  temperature  data 
Is  assumed.  The  wall  tamperatures  have  been  determined  by  the  editors  from  the  original  data  used  to 
prepare  the  authors'  graphical  presentation  of  an  "adiabatic  recovery  factor". 

§ DATA:  6601  0101-0201.  Pitot  profiles.  One  TO  profile  used  for  all  test  cases.  NX  » 7. 

16  Editors'  coaments 

The  entry  describes  the  AW  results  obtained  on  the  model  also  used,  with  a cooled  wall,  for  Samuels  et  al.  - 
CAT  6701.  The  experimental  range  overlaps  the  results  of  Danberg  - CAT  6702  and  Fischer  I Maddalon  - CAT  7103. 


65QI-A-2/H-1 


Th*  profllts  tr«  given  In  moderately  dote  detail.  Some  tubstantial  corrrttloni  appear  necessary  close  to 
the  wall  for  profiles  0106  and  0107.  It  must  be  emphasised  that  the  TO  profile  Is  assumed  for  all  profiles 
except  0105.  This  measured  profile  appears  to  agree  closely  with  the  Crocco  / Van  Driest  temperature- 
velocity  correlation. 


car  6S01  ADCOCK  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  St  UNITS. 


RUN 

HD  * 

TW/TR 

RED2M 

CP 

HI2 

HI2N 

PN 

PD 

K • 

ROD* 

PH/PD* 

RED20 

CQ 

H12 

M12K 

TNA 

TD 

RT  • 

TOO* 

8H  * 

D2 

PI2» 

H42 

D2K 

UD 

TR 

asoioioi 

5.4500 

0.4*75 

1.6582*402 

NM 

18.5546 

1.4050 

2.4041* 

♦ 05 

2.4041*^01 

l.07oo"-ei 

S. 6060*406 

1.0000 

2,0562*405 

NK 

1.8851 

1.8154 

4.1778* 

♦ 02 

6.0165**01 

7.A200*-02 

«.S77S*402 

O.oooo 

6.42RO*-OS 

0.0000*400 

•0.2111 

l,7070*-04 

4,2687* 

♦ 02 

4.4111*^02 

asoiotoz 

5.4500 

0.4865 

5.1444*402 

NM 

17.2681 

1.1501 

2.4041* 

♦ 01 

2.4041*^01 

t.S2A0*-0l 

5.6060*406 

1.0000 

2.4425*401 

NM 

1.8656 

1.8161 

4.14}]* 

♦ 02 

5.4452*^01 

7.02a0*>02 

0. 6444*402 

0,0000 

4.8025*-05 

0.0000*400 

•0.0421 

2.527B*-04 

4.2170* 

♦ 02 

4.4010*^02 

6S010101 

5,4500 

0.4865 

6.5242*402 

NM 

17.6544 

1.5124 

2.5884* 

♦ 01 

2.1854*^01 

2.0J20*-01 

1.5784*406 

1.8000 

1.6470*405 

NM 

1.8660 

1.8178 

4.1181* 

♦02 

5.4884*a01 

T.0200*>02 

4.8564*402 

O.flOOO 

1.2140*-04 

0.0000*400 

•0.1484 

5.2241*>04 

4.2117* 

♦02 

4.1474*^02 

05010104 

5.4600 

0.4856 

8.4252*402 

NM 

16,6246 

1.5007 

2.5746* 

♦ 01 

2.1746*t01 

2.7RR0"-0l 

1.6060*406 

I.OOOO 

5.0677*401 

NM 

1.8605 

1.8205 

4,5144* 

♦ 02 

5.4776*^01 

7.b200*<02 

4,8444*402 

0.0000 

l.6451*-04 

0.0000*400 

•0.0515 

4.a568*>04 

4.2184" 

♦ 02 

4.4D28*^02 

65010105 

6,0200 

0.4807 

2.1444*401 

NM 

15.4l5o 

1.2545 

2.2576* 

♦ 01 

2.2176*^0S 

S.SSIO’-Ol 

1.6060*406 

1.0000 

1,2151*404 

NM 

1.8445 

1.8121 

4.1117* 

♦ 02 

5.8667*^01 

7.b200*«02 

4,8584*402 

0,0000 

4.2244'-04 

0.0000*400 

0,0548 

1,1458*«01 

4.2444* 

♦ 02 

4.5467*^02 

65010106 

6,0200 

0.4746 

2.1758*401 

NM 

16.1528 

1.2546 

2.2176* 

♦ 01 

2.2176*^01 

e.3oso’«oi 

5.6060*406 

1.0000 

1.2554*404 

NH 

1.8511 

1.8120 

4,2872* 

♦ 02 

5.8147*^01 

7.6200<'<02 

4.8167*402 

0,0000 

4.2641**04 

0.0000*400 

0.0017 

1.1557**01 

4.2257* 

♦ 02 

4.5765>^02 

65010I0T 

6.0200 

0.4748 

2.1177*401 

NH 

11.4600 

1.2147 

2.2414* 

♦01 

2.2414*^01 

i.oiao'AOO 

1.6128*406 

1.0000 

1.1141*404 

NH 

1.8512 

1.8164 

4.1078* 

♦ 02 

5.8667*^01 

T.6200*«01 

4.6564*402 

0,0000 

4.5S44*-04 

0.0000*480 

0.0167 

1.2211‘>01 

4,2444* 

♦ 02 

4,1467*^02 

6501010TA 

6,0200 

0.4747 

2.2581*401 

NM 

16,5266 

1.2474 

2.2176* 

♦ 01 

2.2576*^01 

1.0160**00 

1.6060*406 

1.0000 

1,1042*404 

NM 

1.8542 

1,8177 

4.2578* 

♦ 02 

5.7441*^01 

T.6200*<i)2 

4.7811*402 

0.0000 

4,1884*-n4 

0.0000*400 

•0.0464 

1,1412*. 01 

4.1417* 

♦ 02 

4,1462*^02 

65010201 

5.4600 

0.4855 

7,8514*402 

NM 

17.1812 

1.2854 

2.1842* 

♦ 01 

2.5842*^01 

2.r400*«01 

1.6118*404 

1,0000 

4.4426*401 

NM 

1.8665 

1.8284 

4.1414" 

♦ 02 

6,0510'^ai 

T.6200*>02 

4.4056*402 

0,0000 

1.5ll7*-04 

0.0000*400 

-0.1271 

1.4440‘.U4 

4.2470* 

♦ 02 

4,4581*^D2 

6501-C- 


6S010I 

101  ADCOCK 

PHOriLC 

TABULATION 

17 

POINTS#  DtLTA  AT  POINT  17 

I 

Y 

PT2/P 

P/PO 

TO/TOO 

M/MO 

U/UD 

T/TD 

RH(l/NHOO*U/UD 

1 

0.0000"*90 

1 .oo(>a“+oo 

NM 

0.92821 

0.00009 

0.00000 

7.50037 

0.00000 

2 

8.B900"-05 

3.9969"fOO 

NM 

0.9S108 

0.27674 

0.61776 

4.98306 

0.12397 

i 

2.50b6’-0« 

S.9585“t00 

NM 

0.9bS84 

0.34642 

0.71156 

4.21932 

0.16665 

4 

2.187b"-04 

6,l)7To"t00 

NM 

0.97592 

0.40824 

0.77645 

3.61 731 

0.21465 

D 

1.073'4"-04 

t.0112‘+01 

NM 

0.987bb 

0.46026 

0.82236 

3.19243 

0.25760 

b 

«.  1 1U8"-0U 

I.I981"T01 

NM 

0.99492 

0.50245 

0,85329 

2.88407 

0.29586 

7 

5.5372"-04 

l.SOIS'tOl 

NM 

1.00586 

0.56526 

0.89222 

2.49140 

0.35912 

b 

7.3l52"-0« 

l.bSSTVOl 

NM 

I.0099S 

0.59961 

0.90968 

2.30167 

0.39525 

» 

9.4«08"-0« 

1 .B<I49"T01 

NM 

1.01595 

0,62507 

0.93263 

2.20502 

0,42296 

19 

I,320R"-01 

2.322a"t0l 

NM 

1.01794 

0,70658 

0.95160 

1.81380 

0.52464 

It 

l.bRiT'-OS 

2.87TI"y01 

NM 

1.01626 

0.78803 

0.97206 

1.52160 

0.63884 

12 

2.9t42''-03 

3.28S7*tO| 

NM 

1.01100 

0.84298 

0.98204 

1.35712 

0.72362 

1} 

2.40Sb"-03 

3.93S?»»0l 

NM 

1.00512 

0,92145 

0,99202 

1,15400 

0.85963 

U 

2.9769"«03 

A.O0I2''tO1 

NM 

1.00077 

0.97743 

0.99750 

1.04150 

0.95776 

IS 

S.52,T0"-93 

«.5Sll%01 

NM 

0.99947 

0.99411 

0.99900 

1.00986 

0.98925 

lb 

«.1580"*9S 

«.58b7"Y0l 

NH 

0.99449 

0.99804 

0.99950 

1.00294 

0.99658 

D 17 

5.0749"»0I 

«.60<lb''tfll 

NM 

l.OOOOO 

1.00000 

1.00000 

1.00000 

l.OOOOO 

IN*UT  VARIADLES  Y,J/UOiH/MD  ASSUME  PiPD 
AT  !■?  DATA  MERC  AVCRASCO 


ASOlOlOA 


ADCOCK 


PROMLC  TABULATION 


IB  POINTS*  DELTA  AT  POINT  16 


I 

Y 

PT2/P 

P/PP 

TO/TOO 

M/HO 

U/UD 

T/TO 

RHO/RHOD 

1 

O.OOOO'AOO 

1.0000*400 

NH 

0. 66593 

0.00000 

0.00000 

7.17983 

O.UOOOO 

2 

8.8900**05 

4.0064*400 

NM 

0.92697 

0,27666 

0.61011 

4.66633 

0.12541 

1 

1.7272‘-04 

4.2883*400 

NH 

0.92651 

0.26773 

0.62631 

4.73831 

0.13218 

4 

2.844B'-04 

4.9154*400 

NM 

0.93330 

0.31087 

0.65633 

4.48479 

0.14679 

5 

1.9S7P*«04 

6.7194*400 

NM  • 

0.94655 

0.16922 

0.72686 

3.69703 

0,16703 

6 

5.9944**04 

8.2609*400 

NM 

0.95564 

0.41247 

0.77239 

3.50650 

0.22027 

7 

1.0287*-03 

1.0787*401 

NM 

0.97243 

0.47405 

0.02641 

3,02889 

0.27284 

6 

1.2878**03 

1.1861*401 

NM 

0.97958 

0.49699 

0.64492 

2.86710 

0.29470 

9 

I.5646**01 

1.3230*401 

NM 

0.96556 

0.52SI7 

0.66443 

2.67865 

0,32271 

10 

2.20ri'*43 

1.6857*401 

NM 

0.99770 

0.S9B59 

0.90395 

2,28050 

0.39638 

11 

2.8524**03 

2.1309*401 

NM 

1.09730 

0.67505 

0.91697 

1.92654 

0.48635 

12 

3,4874'*03 

2.6504*401 

NM 

1.01284 

0.75453 

0.96246 

1.62718 

0.59150 

1) 

4.|T83**03 

1.2431*401 

NM 

1.01246 

0,63602 

0.98949 

1.37549 

0,71283 

14 

4.84t2«»03 

1.7875*401 

NM 

1.00700 

0,90443 

0.98999 

1.19817 

0.S2625 

15 

5.5829*-03 

4.2328*401 

NM 

1.00333 

0,95674 

0.99600 

1.08375 

0, 91903 

16 

6. 0579*. 03 

4.4558*401 

NM 

1.00156 

0,98169 

0.99650 

1.03411 

0.96556 

IT 

6.8504**03 

4,6107*401 

UH 

0.99925 

0,99699 

0.99950 

1. 00101 

0.99849 

0 IS 

7.449S*«03 

4.6199*401 

NH 

1.00000 

1,00000 

1.00000 

1.00000 

1,00900 

INPUT  VARIABLES  V>U/UO*M/HD 
AT  Iii  DATA  HERE  AVERAOEO 


ASSUHE  PiPO 


ASOtOIOT  ADCOCK  PROFILE  TABULATION  POINTS/  DELTA  AT  POINT  21 


1 

Y 

RT2/R 

P/PO 

TO/TOO 

M/MD 

u/uo 

T/TD 

RHO/RHOD 

1 

O.OOOQ'AOO 

i.oooo*tog 

NM 

0.66668 

0,00000 

0.00000 

7.11144 

0,00000 

2 

6.6900**05 

4.0735*A90 

NM 

0.92287 

0.27655 

0.61200 

4.89T16 

0.12497 

3 

9.3960**05 

4.0735"t(l0 

NM 

0.92287 

0.27655 

0,61200 

4,89718 

0.12497 

4 

1.6764**04 

4.2263’tOO 

NM 

0,92150 

0.26257 

0.62090 

4.81445 

0.12878 

5 

2.463S**04 

4.4942"t00 

NM 

0.92195 

0.29259 

0.63450 

4.70282 

0,13492 

6 

4.1402**04 

5, 4702*700 

NM 

0.91174 

9.32665 

O.liOOOO 

4.31155 

0.15692 

7 

5.61 54**04 

6.2259*700 

NM 

0.91726 

0,35070 

0.70900 

4.08712 

0,17147 

6 

7.3152“*04 

6.8267*700 

NM 

0.94347 

0.36874 

0.71000 

3.91912 

0.18626 

9 

1.0973**03 

7.4983*700 

NH 

0,94784 

0.38778 

0.750O0 

3.74078 

0,20049 

to 

1.4300"-03 

8,0136*700 

NM 

9.95002 

0.40180 

0.76350 

1.61069 

0.21146 

11 

1,7374**03 

8.4314*700 

NM 

9.95263 

0.41283 

0.77400 

3.51519 

0,22019 

12 

2,4079*»03 

9.4645*700 

NH 

0.95923 

0,41666 

0.79750 

3.30198 

0.24152 

13 

3.0175**03 

1.0561*701 

NM 

9.96892 

0.46493 

0.82000 

3.11066 

0.26361 

14 

3.6525‘*03 

1.1610*701 

NM 

0,97552 

0.46698 

0.81900 

2.94405 

0,28498 

15 

4.6636**03 

1,1681*701 

NM 

9.96475 

0.51206 

0.86800 

2,66141 

0.32614 

16 

S.6642'*03 

1.6013*701 

NM 

0.99123 

0,57715 

0,89400 

2.39914 

0,37260 

17 

6.87S8**03 

1.9240*701 

NH 

1.90212 

0,61427 

0.92150 

2.11079 

0,43657 

16 

6.2942*-0S 

2.1161*701 

NM 

1.00950 

0.69719 

0.94600 

1.84003 

0.51412 

19 

9.8U6**03 

2.8968*701 

NM 

1.01253 

0.78156 

0.96950 

1.51675 

0.63006 

20 

1.1422**02 

3. 5680*701 

NM 

1.00646 

0.86874 

0.98500 

1.28557 

0.76620 

21 

1.3031**02 

4.2656*701 

NH 

1.00274 

0.95090 

6,99500 

1.09490 

0.90876 

12 

1.4435**02 

4.6472*701 

NH 

0,99972 

0,99299 

0.99900 

1.01215 

0.98701 

0 23 

1.5278**02 

4.7125*701 

NM 

1.99000 

1.09909 

1.00009 

1.00000 

1,00000 

INPUT  variables  Y/U/UO/M/MD  ASSUME  P*PO 


M : 2.8 
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R THETA  X 10'^  : a)  180-700 
b)  57 

TW  / TR  : About  1.0 

ZPG  - AW 

Blow-down  tunnel,  running  time  10-n  s.  W ■ 
0.34  < PO  < 1.04  MN/m^,  TO  ; 285  - 320  K. 

• H • 1.22  m 

Air.  30  < RE/m  X 10"®  < 90. 

HOORE  D.R,  and  HARKNE5S  J.  1965.  Experimental  Investigations  of  the  compressible  turbulent  boundary 
layer  at  very  high  Reynolds  numbers.  AIAA  0.  3.  631-638. 

And  Harkness  0.,  Private  communication. 

! 


I 


i 

I 


! 

I 

1 

i 


U Hit  t«tt  boundtry  Ityir  w«t  formd  on  a continuation  of  the  floor  of  the  1.22  x 1.22  nt  tunnel,  surveys 

6a  being  made  at  9.14,  11.89  and  14.63  m from  the  throat  (X  • 0).  The  test  surface  was  constructed  of  rolled 

lb  aluminium  finished  to  0.63  un.  For  comparison,  tests  were  also  made  on  a flat  plate  model  (L  • 3.05, 

W ■ 1.22  m}  mounted,  on  separate  occasions,  at  the  centre  of  the  working  section.  The  leading  edge  (X  • 0) 

3 was  0.06  • 0.10  am  thick  and  the  surface  finish  was  0.25  urn.  For  tha  tests  described  here,  transition  was 

2 natural.  Static  pressure  variations  on  the  test  surface  were  as  much  as  10  - 20  X on  the  tunnel  floor  and 

S  • 10  X on  the  flat  plate.  The  mean  pressure  variation  on  the  tunnel  floor  extension  showed  a slight 
adverse  pressure  gradient. 

6 Static  pressure  was  measured  at  32  - 34  stations  for  each  test  series,  at  Intervals  of  about  86  mm  on  the 

plate  and  305  mm  on  tha  floor.  A F56  (element  diameter  50,8  mm)  could  be  mounted  at  the  three  floor 

stations  snd  at  two  stations  on  the  plats,  data  from  tha  downstream  station  (X  ■ 2,74  m)  being  presented 
here.  No  wall  temperatures  were  measured,  the  temperature  of  the  massive  structure  remaining  at  room 
temperature,  about  290  K. 

7 Pitot  pressure  profiles  were  measured  with  CFP.  On  tha  floor,  four  CPP  were  mounted  as  a rake,  on  a single 

traverse  gear  at  vertical  Intervals  of  38,1  mm.  For  the  outer  three,  d^  ■ 1.62  im,  and  for  the  Inner, 

dj  ■ 1.07  mm.  For  the  flat  plate  tests,  a single  CPP  (d^  <•  1,07  im)  was  used. 

9 The  well  sheer  stress  and  the  profile  for  a given  station  were  measured  on  separate  occasions.  The  CF  value 
has  bean  Interpolated  to  the  profile  boundary  conditions  on  the  basis  of  a common  unit  Reynolds  number. 

11  Sutherland's  viscosity  law  was  used. 

12  Tha  authors  assumed  that  the  boundary  layer  was  Isoenergetlc.  The  editors  have  replaced  this  with  the 
Croceo  / Van  Driest  temperature  / velocity  correlation  and  the  assumption  TW  ■ 290  K.  The  static  pressure 
has  also  been  assumed  constant  through  the  layer.  The  number  of  data  points  for  each  profile  was 
exceptionally  large.  He  have  replaced  our  usual  Integration  scheme  with  the  trapezoidal  rule  so  as  to 
leprovethi  handling  of  tha  scatter  of  the  data. 

13  Tha  available  profiles  consist  of  two  sets  for  the  three  successive  floor  stations  at  an  approximately 
constant  (10  %)  unit  Reynolds  number.  There  are  also  two  Individual  profiles  for  tha  first  station,  Two 

14  Individual  profiles  for  the  flat  plate  are  also  given,  (0501,  0601).  The  authors'  Interpolated  wall 
shear  stress  measurements  are  alto  presentad. 

§ DATA)  6602  0101-0601.  Pitot  profiles.  NX  ■ 1-3  (a).  1 (b).  CF  from  FEB. 

15  Editors'  ceewents 

The  general  experimental  conditions  for  this  entry  would  appear  to  have  bHn  fairly  rough  and  ready. 
Neverthelaia,  the  data  are  of  value  at  tha  profiles  were  obtained  at  exceptionally  high  Reynolds  number, 
and  art  supported  by  direct  Meatureaienti  of  wall  shear  stress . At  this  moderate  Hach  number,  tha  absence 
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of  TO  profllis  Is  not  Importint  for  i n«ir-sd1*b«t1c  boundiry  laytr.  Sine*,  for  tht  tunnel  we11  tistsi 
the  X-dlmenrlon  was  as  much  as  10  times  the  width.  It  Is  probable  that  sorm  three  dimensional  effects  are 
present.  Despite  the  large  physical  scale,  the  measurements  do  not  generally  extend  within  the  momentum 
deficit  peak.  The  source  paper  gives  a greater  range  of  CF  and  R THETA  values  than  that  presented  here. 
The  only  comparable  experiment  Is  that  of  Thomke  - CAT  6903  with  very  similar  general  conditions. 


CAT  bfPj  MOURL/HAKKNESS  BOUNDARV  CUNUtTlONS  AND  EVALUATED  DATA.  St  UMTS, 


RUU 

MO  • 

TH/TR 

Rcnzur 

CF  4 

M12 

H12K 

PW 

PD 

X 

ROD* 

PN/RO* 

Rtn2D 

CQ 

H12 

H12K 

Tw» 

To 

RZ 

took 

SN  * 

D2 

PI2 

H42 

P2K 

UP 

TM 

asozotoi 

2.6110 

1,0409 

1.9019 

409 

9.0000"*04 

4,4017 

1.2219 

1.6190"*04 

1.6150*404 

NM 

I.01II2**06 

1,0000 

4,2407 

409 

NM 

1.8614 

1.6921 

2,9000*402 

1.1440*402 

INFINITE 

2.97TS>t02 

0.0000 

9.1129 

>01 

NM 

0.0976 

6.9749*-01 

6, 0711*402 

2.7871*402 

bSOZOIO! 

2.T6T0 

0.9611 

2.9919 

409 

0,4900*»04 

4.1466 

1.2196 

1.7791*404 

1.7791*404 

NM 

l.009S*«06 

1,0000 

9.2916 

409 

NM 

1.8629 

1.8916 

2,9000*402 

1.2196*402 

INFINITE 

1.1596'«02 

0.0000 

6.9627 

• 01 

NM 

0.1457 

9.1064*-01 

6,2116*402 

2.9599*402 

bSOZOIOT 

2,6660 

1.0146 

1.9911 

409 

0.6200*«04 

4.0274 

1.2176 

4,6199*404 

4,6199*404 

NM 

1.02R6>V06 

1.0000 

7.1166 

409 

NM 

1.8962 

1.8472 

2.9000*402 

1.2996*402 

INFINITE 

I.ODRR'VOZ 

0.0000 

6,4412 

-01 

NM 

0.0999 

1.1246*-02 

9.9961*402 

2,8984*402 

atozozoi 

2,6410 

1.0626 

1.9909 

409 

9,9100*-04 

4,4477 

1.2297 

2.8719*404 

2,8719*404 

NM 

6,1216*V09 

1.0000 

1,6109 

409 

NM 

1.6609 

1,8494 

2.9000*402 

1.1147*402 

INFINITE 

2.916T*f02 

0.0000 

9.1119 

-01 

NM 

0,0941 

7.1076*-01 

6,0182*402 

2.7291*402 

adoioso? 

2.60<*0 

0.9701 

2.0977 

409 

0,7400*-04 

4,1690 

1.2171 

2,9686*404 

2,9686*404 

NM 

a,l664*A09 

1.0000 

4.28R4 

409 

NM 

1.8611 

1,6901 

2,9000*402 

1.2261*402 

INFINITE 

l.leOTRtOZ 

0.0000 

7,0691 

-01 

NM 

0.1491 

9.9012"-01 

6.2418*402 

2,9691*402 

(19020201 

2.6910 

1,0262 

2.6729 

409 

8.4100*-04 

4,1014 

1,2167 

1,9920*404 

1,9920*404 

NM 

6.IT17*t09 

1.0000 

9.9944 

409 

!1M 

1.8972 

1,8460 

2,9000*402 

1.2269*402 

INFINITE 

1.0096*402 

0,0000 

6.4966 

•01 

NM 

0.0926 

1,1411*»02 

5.9796*402 

2.8209*402 

bSOZOlOt 

2,6690 

1.0910 

9.6149 

404 

9,8700*-0a 

4,9674 

1.2260 

1,6140*404 

1.6140*404 

NM 

4.6199*409 

1,0000 

2.2169 

409 

NM 

1.6998 

1.8476 

2,9000*402 

1.1167*402 

INFINITE 

2.9900*402 

o.oooo 

9.7949 

-01 

NM 

0,0729 

8.0619"«0l 

6.0701*402 

2.7991*402 

(i9020«01 

2.6970 

1,0716 

7,0161 

404 

l.0200*-01 

4.6999 

1.2286 

1.0961*404 

1.0961*404 

HH 

1.4474*409 

1. 0000 

1.6924 

409 

NM 

1.8961 

1.6494 

2,9000*402 

1,0789*402 

INFINITE 

2.6669*402 

o.oooo 

9.9262 

•01 

NM 

0.0960 

8.1969*-01 

6.0122*402 

2.7006*402 

«90I090I 

2.9060 

1.0915 

2.1667 

404 

l.2100"-01 

4.6277 

1.1196 

1,0719*404 

1.0719*404 

NM 

1.4142*409 

1.0000 

9.0296 

404 

NM 

1.8909 

1.8176 

2.9000*402 

1.0961*402 

INFINITE 

2.9900*402 

0,0000 

1,6764 

•01 

NM 

0.0764 

2.6796*-01 

6,1041*402 

2.7972*402 

69020601 

2.9100 

1,0192 

2,1697 

404 

1.2400"-01 

4.7646 

1.1487 

1.0776*404 

1.0776*404 

NM 

1.4961*409 

1.0000 

4.6792 

404 

NM 

1.8914 

1.6189 

2.9000*402 

1,1102*402 

INFINITE 

1.0444*402 

0,0000 

1.8970 

•01 

NM 

0.1011 

2.6119’-D1 

6,2026*402 

2.6494*402 

TRAPEZDinAL  RULE  fOH  ALL  INTEPRATIONS 


(>SC)2-C'-1 


I 


650a0l0l  MOORE/HARKNESS  PROFILE  TABULATION  72  POINTS.  DELTA  AT  POINT  70 


i 


I 

Y 

PT2/P 

P/PD 

TO/rOD 

M/MD 

U/UD 

T/TD 

RMO/RHOO*U/UO 

1 

0,0000"»00 

1 .OOOO’tOO 

NM 

0.96989 

0.00000 

0.00000 

2.51152 

0.00000 

2 

S.1190"-09 

2.8558"t00 

NM 

0.99915 

0.49191 

0.91202 

1.92221 

C.3IS19 

i 

9,91l9"-09 

1.0295"t00 

NM 

0.97201 

0.99201 

0.99429 

1 .62278 

0.39499 

<* 

1 .bbl2"-0I 

1.1777‘*O0 

KM 

0.97907 

0.52951 

0.99758 

1,75591 

0.39739 

5 

2.1800"-U1 

l.bTbO'tOO 

NM 

0.97571 

0.55908 

0.72286 

1,70211 

0.92999 

b 

1.210b"-0J 

1.8891»*aO 

NM 

0.97985 

0.57295 

0.71911 

1,96701 

0.99117 

7 

9.071b"-03 

9,0707"tfl0 

NM 

0.97778 

0.58789 

0.75211 

1.91787 

0.95912 

a 

U.9ab0”*o3 

9,1727"*00 

NM 

0.97830 

0.59910 

0.75993 

1.92197 

0.99822 

R 

6. 0859". 01 

9.3290"700 

NM 

0.97909 

0.90862 

0.79991 

1.59897 

0.981H 

to 

7.1S77"-01 

9.S972"*00 

NM 

0.98035 

0.91023 

0.78999 

1.559U 

0.50972 

u 

6.10S1“-03 

9,71S9“900 

NM 

0.98090 

0.91918 

0.79908 

1.54247 

0.51981 

12 

9.bl90"-01 

9.9101*700 

HM 

0.98179 

0.95907 

0.80512 

1.51595 

0.51121 

IS 

l.0991"»02 

9.98SS"f00 

NM 

0.98211 

0.95952 

0.80991 

1.50921 

0.51718 

U 

1.2S02«-02 

S.OOBS'tOO 

NM 

0.98261 

0.99779 

0.81555 

1.99151 

0.59980 

ts 

1.90b7*-02 

S.llOl'tOO 

NM 

0.98151 

0.98129 

0.82982 

1.99929 

0.59998 

lb 

l.Sb9b*«02 

S.5lbS"+no 

NM 

0.98997 

0.99925 

0.81811 

1.91957 

0.58191 

17 

l,71ll'-02 

5.bbSl"tOO 

NM 

0.98999 

0.70817 

0.89927 

1.92131 

0.59901 

IS 

1.9199"-02 

S.bb70"900 

NM 

0.98SOS 

0.70967 

0.89529 

1.91879 

0.59580 

19 

2.l01b*-02 

S.7S10"900 

NH 

0.98519 

0.71919 

0.89818 

1.91107 

0.90131 

20 

2.109S"-02 

b.OSll'bOO 

NM 

0.98950 

0.71929 

0.86175 

1.17791 

0.92592 

21 

2,5108“-02 

b.l998"900 

NM 

0.98790 

0.75197 

0.87912 

1.19587 

0.99990 

22 

2.72b9'«02 

b.299b*f00 

NM 

0.98741 

0.75022 

0.87209 

1.15119 

0.99591 

2] 

2.9588*-02 

9.9896*700 

NM 

0.98881 

0.77511 

0.88754 

1,11111 

0.97692 

29 

1.1880^-02 

9.8217*700 

NM 

0.98928 

0.78197 

0.89270 

1.29792 

0.98795 

2S 

l,9b94*-02 

9.8217*700 

NM 

0.98928 

0.78197 

0.89270 

1.29782 

0.98795 

2b 

l,b90]*-02 

7.0781*700 

NM 

0.99015 

0.79999 

0.90241 

1.27108 

0.7085} 

27 

l.b98S'-02 

7,1079*700 

NM 

0.99029 

0.80122 

0.90105 

1.27019 

0.71087 

28 

l,S97b''-02 

7.1982*700 

HM 

0.99102 

0.BIS99 

0.91119 

1,29827 

0,71008 

29 

1.991b"-02 

7, 9913*700 

NM 

0.99112 

0.62122 

0.91995 

1,21994 

0.71749 

10 

9.010«*-02 

7.8092*700 

NM 

0.99152 

0.82949 

0.91652 

1,21937 

0,79250 

It 

9.0S21’-02 

7.8979*700 

NM 

0.99172 

0.82898 

0.91860 

1.22878 

0.79757 

12 

9.1bSl''-U2 

7.997b*700 

HM 

0.99211 

0.81625 

0.92275 

1.21757 

0.7578b 

11 

9.2StS’-02 

7.9976*700 

HM 

0.99211 

0.81925 

0.92275 

1,21757 

0.75789 

19 

9.1429«-U2 

7.9129*700 

NM 

0,99191 

0.61295 

0.92097 

1.22118 

0,75299 

IS 

9,9998''«02 

7.7998*700 

NM 

0.99292 

0.89200 

0.92589 

1.20912 

0.79571 

lb 

9.Sb0r-02 

8.0189*700 

NM 

0.99112 

0.85S96 

0.91319 

1.18929 

0.78992 

17 

9.97Sl"-02 

8.0007*700 

NM 

9.99102 

0,85199 

0.91210 

1.19211 

0.78187 

la 

9.a0b2*-02 

8.2122*700 

NM 

0.99169 

0.89599 

0,91819 

1.17542 

0.79857 

19 

9.V91b*-02 

8.0189*700 

NM 

0.99112 

0.85569 

0.91119 

1.18929 

0.78992 

«0 

S.099S“-02 

8.2122*700 

NM 

9.99169 

0,89599 

0.93819 

1.17542 

0.79857 

91 

S.2S09’-02 

8.1208*700 

NM 

0.99195 

0.87171 

0.99199 

1.19992 

0.6071  9 

92 

S.90S9*-02 

8.8829*700 

NM 

0.99967 

0,88917 

0.99075 

1.19922 

0.82772 

91 

S.S79b'-02 

8.7799*700 

NM 

0.99520 

0.89979 

0.95199 

1.11189 

0.89295 

99 

S.7S92«-02 

8.8988*700 

NM 

0,99551 

0.94118 

0.95709 

1.12291 

0.85211 

99 

S.9979"-02 

8,8888*700 

NM 

0.99591 

0.90101 

0.95905 

1.12588 

0.69917 

9b 

b.l98S<-02 

9,1001*700 

MM 

0.99609 

0.91910 

0.99211 

1.10829 

0.69630 

97 

b.l1Sl*-02 

9,9912*700 

NM 

0.99990 

0. 91204 

0.97097 

1.08980 

0,89995 

9S 

b.370T«-02 

9,1975*700 

NM 

0.99980 

0.9P979 

0.99992 

1,08757 

0.89155 

99 

b.80]t<'-02 

9,9918*700 

MM 

0,99795 

0.99159 

0.97589 

1.08970 

0.91211 

SO 

7.0122*-02 

9,8975*700 

NM 

0.99786 

0.95297 

0.98008 

1.05771 

0.92990 

SI 

7.1112"-02 

9,8011*700 

NM 

0.99777 

0.95090 

0.9790} 

1.08072 

0.92299 

S2 

7.989b*-02 

l,00lb*701 

NM 

0.99812 

0.99251 

0.98927 

1.09587 

0.99128 

SI 

7.4927*-02 

9,9912*700 

NM 

0.99810 

0.95771 

0.98217 

l.OSUO 

0.91189 

S4 

7,7074*«02 

9,9912*700 

NM 

0.99810 

0,95771 

0.98217 

1.05170 

0.91189 

ss 

7.7Sl**-02 

9.9912*700 

NM 

0.99810 

0.95771 

0.96217 

1.05170 

0.91169 

Sb 

7,8209"«02 

1.0019*701 

N« 

0.99812 

0,99251 

0.98927 

1.09587 

0.99128 

S7 

7.892]‘«02 

9.8992*700 

HM 

0.99799 

0.95519 

0.98111 

1.05971 

0.91021 

sa 

7,9791"-02 

1.0210*701 

NM 

0,99877 

0.97227 

0.98899 

1.01157 

0.95915 

89 

S.OblS'-OS 

1.0181*701 

t|M 

0.99899 

0,99982 

0.98791 

1.01880 

0,95255 

bO 

8.1S29--02 

1,0280*701 

HM 

0.99888 

0.97979 

0.98951 

1,01059 

0.99019 

bt 

S.2S98"-02 

1.0180*701 

NM 

0.99910 

0.97970 

0.99191 

1.02999 

0.99791 

b2 

8.170l"-02 

1,0981*701 

NM 

0.99912 

0.9B9T0 

0.99170 

1.01817 

0.97578 

bl 

a.9891''>02 

1.0910*701 

NM 

0.99921 

0.98219 

0.99295 

1.02191 

0.9TIBU 

b9 

8,blb2*-02 

1.0589*701 

NM 

0.99955 

0.98975 

0.99580 

1.01228 

0.98179 

bS 

a,7Slb"-02 

1.0180*70) 

NM 

0.99910 

0.97970 

0.99191 

1,02998 

0.99791 

bb 

a,909S*-V2 

1.0589*701 

HM 

0,99955 

0.9B9T5 

0.99580 

1,01228 

0.98174 

97 

9.0b09*-02 

1, 0910*701 

NM 

0.99921 

0.9B219 

0.99295 

1.02191 

0.97169 

bS 

9.2189*-02 

1.0589*701 

NM 

0.99955 

0.98975 

0,99580 

1.01229 

0.98174 

99 

b.lSSb’-OS 

1.0916*701 

NM 

0.99999 

0.99210 

0.99985 

1.00920 

0,98779 

D 70 

9,9b92“-02 

1.0799*701 

HM 

l.OOOOO 

1.00000 

1.00000 

1.00040 

1.00000 

71 

9,7S79»-02 

1,0791*701 

HM 

0.99989 

0.99792 

0,99895 

1,00107 

0.99589 

72 

9.9S88--02 

1,0988*701 

NM 

0.99977 

0.99985 

0.99790 

1.00919 

0.94181 

INPUT  VARIABLCS  TtU/UO  (ISOENEROCTIC)  ASSUME  P>PD  AND  VAN  DRIEST 
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I 

i 
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6502-C-2 
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MQOREyHAHKIlESa 


RROFIEE  tabulatjon 


60  POINTS,  DELTA  AT  POINT  60 


I 

y 

PT?/" 

p/pn 

TO/TOD 

M/ND 

u/uo 

T/TP 

RhO/RHOD 

\ 

0.0000"*00 

1 .oooo"*oo 

HM 

0.45255 

0.00300 

0.00000 

2.10467 

0,00000 

2 

5,1140"-04 

2.20»2*t00 

NM 

0.46505 

0.42102 

0.57761 

1.06460 

0.10474 

J 

9.4234*'-04 

2.1794*t00 

N*' 

0.46651 

0.44507 

0.60265 

1.02608 

0.11002 

U 

1 .7501"-0l 

2.84flr‘«no 

NM 

0.47022 

0.50248 

0.66041 

1.71014 

0.18201 

s 

2.710S'-05 

1.0460*400 

NM 

0.47202 

0.52451 

0.68718 

1,68410 

0.40804 

6 

1,4141"-0J 

1.4274*T00 

NH 

0.47424 

0.56140 

0.71858 

1,62671 

0,44174 

7 

S.2172"-01 

1.6520"*00 

NM 

0,47574 

0.58515 

0.71784 

1.54016 

0.46401 

B 

7. 0404". 01 

1.7774*t00 

NM 

0.47651 

0.54642 

0.74806 

1.57054 

0.47611 

0 

4.1047*-01 

4.1240*t00 

NM 

0,47864 

0.62867 

0.77454 

1.51810 

0.51024 

10 

l,U71*-02 

4.086S*fOo 

NM 

0.97814 

0.62442 

0.77153 

1.52425 

0.50617 

It 

1.4014"-02 

4.1044**00 

NM 

0.47464 

0.6414} 

0.78687 

1.44122 

0.52646 

12 

l,7178"-02 

4.6157**00 

NM 

0.98144 

0.67164 

0.80814 

1.44867 

0.55801 

IS 

2.I112".02 

4.8740'*00 

!|M 

0.98268 

0,60084 

0.82278 

1.41621 

0.58015 

IN 

2.56»5*-02 

4.8565**00 

NM 

0.48254 

0.68450 

0,82175 

1.42041 

0.57851 

15 

1,0246‘.02 

5.11»6"*00 

NM 

0.48446 

0.72648 

0,84855 

1.16241 

0.62281 

16 

}.4410"-02 

5.4145**00 

NM 

0.4854} 

0.71448 

0.65171 

1.15102 

0.61140 

17 

1.4578*. 02 

5.7107**00 

NM 

0.08666 

0.75447 

0.66716 

1.12101 

0.65642 

18 

1.427t“.02 

5.8418"*00 

N« 

0.48721 

0.76104 

0.67117 

1.10702 

0.66822 

16 

4.0115*.02 

5.6254**00 

NM 

0,48628 

0.74824 

0.86102 

1.11011 

0.64671 

20 

4.tHt".02 

5.8640"*00 

NM 

0.98711 

0.76551 

0.87441 

1.10467 

0.67021 

21 

4.2141".02 

5.4088**00 

NM 

0,48752 

0.76871 

0.87648 

1.24447 

0.67421 

22 

4.17]1*.02 

6.042A"*00 

NM 

0.08810 

0.7817] 

0.88478 

1,28104 

0.64067 

2) 

4.5611".02 

5.7476**00 

NM 

0.48704 

0.76076 

O.STllO 

1.11170 

0.66425 

24 

4.7S4I".02 

6.1614**00 

N« 

0.48860 

0.78668 

0.88784 

1.27184 

0.64700 

25 

5.042a>.02 

6.1085**00 

NM 

0.48414 

0.79671 

0.84411 

1.25450 

0.70941 

26 

5. 1140*. 02 

6,4881**00 

NM 

0.48474 

0.80641 

0.40017 

1.24500 

9.72114 

27 

5.5477".02 

6.4128**00 

NM 

0.98464 

0.80521 

0.84411 

1.24742 

0.72045 

28 

6il260'.02 

6,6415**00 

NM 

0,44070 

0,82262 

0.40974 

1.22101 

0.74184 

24 

6, 4706". 02 

6.7718**00 

NM 

0.44141 

0.8270S 

0.41287 

1,21565 

0.75041 

Ij 

6. 4241". 02 

7,2527**00 

NM 

0.44276 

0.85014 

0.41061 

1. 17110 

0.74116 

It 

7. 4016". 02 

7.4010**00 

NM 

0.94124 

0.86866 

0.41584 

1,16067 

0.80610 

.12 

7. 7422". 02 

7.4010**00 

NM 

0.44124 

0.86866 

0.41584 

1.16067 

0,80610 

11 

7. 7470". 02 

7.4010**00 

NM 

0.44124 

0.86866 

0.41584 

1.16067 

0.80610 

14 

7,S28S".02 

7.1066**00 

MM 

0,44224 

0.84478 

0.42514 

1.18585 

0.78016 

IS 

7. 4101". 02 

7.5261**00 

HM 

0.44171 

0.87614 

0.4401)} 

1.15051 

0.81706 

16 

S.054S"«02 

7.1121**00 

NM 

0.44247 

0.8629] 

0.01270 

1.16026 

0.74817 

17 

6. 1882*. 02 

7.5841**00 

NM 

0.44142 

0.88010 

0.44212 

1.14540 

0,82251 

IS 

8. 1764". 02 

T.2824**00 

NM 

0,44287 

0.06101 

0.41166 

1,17078 

0.74S76 

14 

8. 5442". 02 

7.6525**00 

NM 

0,40411 

0.88421 

0.44422 

1.14029 

0.82805 

40 

8, 8572". 02 

7.8808**00 

NM 

0.44488 

0,84822 

0.95156 

1.12229 

0.84787 

«t 

4. 1141". 02 

8.0152**00 

NM 

0.44512 

0.40617 

0.45575 

1.11141 

0,85454 

• 2 

4. 4127*. 02 

7,0806**00 

HM 

0.44488 

0,84822 

0.45156 

1.12224 

0.0U78T 

4} 

4. 4411*. 02 

8.0817**00 

NM 

0.44551 

0,41050 

0.45788 

1.10671 

0.86548 

44 

1.0288". 01 

8.2252'*00 

NH 

0,44547 

0.01881 

0.96206 

1.04610 

0.87755 

45 

l.«744"»01 

8.7008**00 

NH 

0,44740 

0.44681 

0.47571 

1.06202 

0.41875 

46 

1.1214". 01 

8.7008**00 

NM 

0,44740 

0.44681 

0.47571 

1.06202 

0.41875 

47 

1.1562". 01 

8,7008**00 

NH 

0.44740 

0.44681 

0.4757} 

1.06202 

0.41875 

48 

1.1552".01 

0,4146**00 

NH 

0.44807 

0.46021 

0.08205 

1.04601 

0.41886 

44 

1.1614*.01 

8.6626**00 

NH 

0,44724 

0.44461 

0.47460 

1.06467 

0.41547 

50 

l.lT40*.0t 

4.0455**00 

NM 

0,44852 

0.46412 

0.48627 

1.01527 

0.45267 

51 

1.1884". 01 

8.0857*TOO 

NM 

0.44785 

0.95571 

0.47444 

1,05116 

0.41198 

52 

1.1448". 01 

4.0455**00 

NM 

0.44852 

0.46912 

0,48627 

1.015P7 

0.45267 

51 

1.2188". 01 

8.8557"*00 

NM 

0.44785 

0.45571 

0.97444 

1.05116 

0.91208 

54 

1,2«04*.01 

4,tl64**00 

NM 

0.44861 

0.47161 

0.48712 

t. 01258 

0.45618 

55 

1.2667*. 01 

4,1484**00 

NM 

0,44420 

0.48128 

0.44260 

1.01406 

0.47404 

58 

l.2444".01 

4,4102* *00 

NM 

0.4444} 

0.48800 

0.44472 

1.PI161 

0.48114 

57 

1.1221".01 

4.1026**00 

NM 

0. 44404 

0.41041 

0.44155 

1.02177 

0.47042 

58 

t.l75f.0t 

4,4711**00 

NM 

0.44454 

0.44018 

0.44577 

1.01041 

0.48502 

54 

1.4046*. 01 

4.5166**00 

NM 

0.49466 

0,44277 

0.44681 

1.00814 

0.48871 

D 60 

1.8S54*.01 

4,6485**00 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT  VARIABlCa  Y,U/U0  (ISOCNCRQETIC)  ASSUME  P(PP  AND  VAN  DRIEST 


6S020501  MOOHE/HARKNESS  PROFILE  TABULATION  71  POINTS,  DELTA  AT  POINT  73 


I 

y 

PT2/P 

P/PD 

TO/TOO 

H/MD 

U/UD 

T/TD 

RHO/RHODkU/UD 

I 

O.V030"+00 

1 ,oo(i9"yoo 

NM 

0.97982 

0.00000 

0.00000 

2.63699 

0.00000 

2 

7.05iS"-04 

2.7a25"tOO 

NM 

0.97959 

0,45012 

0.62977 

1.95750 

0.32172 

1 

9.3218"-04 

T.ni7(i"t00 

NP 

0.97775 

0.47851 

0.65884 

1.89727 

0.34725 

A 

l.]45S"-01 

3.3190" »00 

NM 

0.97907 

0.50901 

0.68898 

1.83213 

0.37605 

5 

1 .396S“-03 

3.S642"t00 

NM 

0.97998 

0.52936 

0.70811 

1.7B937 

0.39573 

6 

1 .o20S"-03 

3.7161"700 

NM 

0.98058 

0.54291 

0.72021 

1.76175 

0.40880 

7 

1,BS21"-01 

3.9171*400 

NM 

0.98135 

0.55993 

0.73535 

1.72656 

0.42591 

8 

2.1311"»01 

4.0442*400 

NM 

0.98184 

0. 57011 

0.74445 

1.70509 

0.43660 

9 

2.42S2"“01 

4.1911*400 

NM 

0.98238 

0,58200 

0.75457 

1.6S091 

0.44890 

to 

2,9772"-03 

4.2094*400 

NM 

0.98244 

0.58321 

0.75558 

1.67648 

0.45016 

It 

2.9919"-01 

4.1118*400 

NM 

0.98283 

0.59171 

0.76267 

1,66131 

0,45907 

12 

1.216S"-01 

4.3797*400 

NM 

0.98309 

0.59693 

0.76672 

1.65147 

0.46427 

11 

1.5106"-01 

4.S72S*400 

NM 

0.98376 

0.91197 

0.77889 

1.62153 

0.48034 

19 

l.S430*>01 

4.9744*400 

nm 

0.98412 

0.61935 

0.78498 

1.60639 

0.48866 

IS 

4.1129''>01 

4.7295*400 

NM 

0.98430 

0.92323 

0.78803 

1,59877 

0.49290 

19 

4.49B1“-01 

4.8870*400 

NM 

0.98485 

0.93506 

0.79718 

1.57572 

0.50591 

17 

4.8I11‘-01 

4,9792*400 

NM 

9.98519 

0.64175 

0.80226 

1.56280 

0.51335 

IS 

S.1005"-01 

$.0719*400 

NM 

0.98548 

0.64852 

0.80735 

1.54980 

0.52094 

19 

5.44S3’«01 

$.1899*400 

NM 

0.98586 

0.65677 

0.81346 

1.53408 

0.53026 

20 

S.S29S’>01 

$.2991*400 

NM 

0.98612 

0.66234 

0.81754 

1.52353 

0.53661 

21 

9.19Sf-01 

$.3501*400 

NM 

0.98638 

0.66797 

0.82161 

1.51293 

0.54306 

22 

9.51S4’-01 

$.4129*400 

NM 

0.98964 

0.67367 

0.82569 

1.50227 

0.54963 

21 

9.9397*«01 

S.S8I5*400 

NM 

0.98711 

0.68378 

0.83284 

1.48148 

0.56141 

24 

7.1SB9"-01 

$.9249*400 

NM 

0.98724 

0,68671 

0.83488 

1.47809 

0.56484 

2S 

7.S410*«01 

$.7130*400 

NM 

0.98751 

0.69262 

0.83897 

1.4672$ 

0.57180 

29 

S.29S2’>01 

$.8489*400 

NM 

0.98792 

0.70160 

0.84510 

1,45089 

0.58247 

27 

B.7198“-0l 

$.9S«$*400 

NM 

0.98834 

0,71075 

0.85124 

1.41440 

0.59344 

2S 

9,IOS9»-Ol 

9.1084*400 

NM 

0.98899 

0.71849 

0.85635 

1.42056 

0.60283 

29 

9.9012**01 

9.2099*400 

NM 

0.9BB97 

0.72477 

0.86045 

1.40941 

0.61049 

10 

1.0097"-02 

9.2819*400 

NM 

0.98919 

0.72954 

0.86352 

1.40105 

0.61634 

11 

1.0SS4*-02 

9.4354*400 

NM 

0.98992 

0.73920 

0.86967 

1.38418 

0.62829 

12 

1.097S*-02 

9.S971*400 

NM 

0.98999 

0.74739 

0.87480 

1.57003 

0.63853 

11 

l.lulS*-02 

9.7010*400 

NM 

0.99035 

0.75571 

0.87993 

1.15579 

0.64902 

14 

I.IObS'^OB 

9.7891*400 

NM 

0.99058 

0.76077 

0.88302 

1,34720 

0.65544 

IS 

l.2479"-02 

9.8707*400 

NM 

0.99080 

0.79588 

0.BS6IO 

1.33858 

0.66197 

19 

1.2992''>02 

9.9857*400 

NM 

0.99110 

0.77277 

0.8902* 

1.52704 

0.67082 

37 

1.149S'»02 

7.1912*400 

NM 

0.99156 

0.78328 

0.89638 

1.30962 

0,68446 

IS 

l,4044*>02 

7.31S9*400 

NM 

0.99194 

0.79221 

0.90153 

1.29501 

0.6961b 

19 

|.4S'49*«02 

7.4412*400 

NM 

0.99225 

0,79947 

0.90565 

1.28325 

0.70574 

40 

US014‘'«02 

7.3999*400 

NM 

0.99257 

0.8D683 

0.90977 

1.27144 

0,71554 

41 

1.5519*-02 

7.9349*400 

NM 

0.99272 

0.81055 

0.91183 

1.26551 

0.72052 

42 

I.9tl9‘«02 

7.9714*400 

t)M 

0.99352 

0.82957 

0.92215 

1.23565 

0.74628 

4} 

1.971!'-02 

7.9734*400 

NM 

0.99352 

0.82957 

0.92215 

1,21565 

0.74628 

44 

1. 7214*. 02 

8.0791*400 

NM 

0.99376 

0.83541 

0.9.PS25 

1.22662 

0.75430 

4S 

1.7S99».()2 

8.1707*400 

NM 

0.99441 

0.85133 

0.93351 

1.20239 

0.77638 

49 

1.6421''>02 

8.4838*400 

NM 

0.99466 

0.85743 

0.93662 

1.1*324 

0.78494 

47 

l.B929''-02 

8.3220*400 

NM 

0.99474 

0.85948 

0.93765 

1.19018 

0.78782 

4S 

1.9SSl"-02 

8.9381*400 

NM 

0.99499 

0.89597 

0.94076 

1.1S099 

0,79658 

49 

2.0140’>02 

8,8397*400 

NM 

0.99541 

0.87917 

0.94593 

1.16560 

0.81154 

SO 

2.0701’«02 

8.8771*400 

NM 

0.99550 

0.87829 

0.94697 

1,16251 

0.81459 

SI 

2,12S1*«02 

9,2109*400 

NM 

0.99618 

0.09590 

0.95526 

1.13766 

0.83967 

S2 

2,1S94*«02 

9,1843*400 

NM 

0.99952 

0,90448 

0.95941 

1.12514 

0.85270 

SI 

2.2304"-02 

9. $910*400 

NM 

0.99986 

6.91352 

0.96356 

1.11257 

0,86607 

S4 

2.1091*-02 

9.2971*400 

NM 

0.99915 

6,90003 

0.95734 

1.1314) 

0.846)5 

ss 

2.170S*-02 

9,4287*400 

NM 

0.99640 

0,96675 

0.96045 

1.12200 

0.85601 

S9 

2.4404*>02 

9,7494*400 

NM 

0.99721 

0,92271 

0.96772 

1.09993 

0.87979 

S7 

2.49S1*>92 

9,9351*400 

NM 

0.99759 

0.93207 

0.97187 

1.08724 

0.89389 

SS 

2.SS9S--02 

1.0178*401 

NM 

0,99801 

0.94400 

0.97707 

1.07129 

0.91205 

S9 

2.920S'*02 

1.0278*401 

NM 

0.99818 

0.94885 

0.97916 

1,06489 

0.91949 

90 

2.99|lt''>02 

1,0180*401 

NM 

0.99836 

0.95375 

0.98124 

1.05847 

0.92704 

91 

2.7470"-02 

1.0534*401 

NM 

0.99843 

0.96118 

0.98436 

1,04811 

0.93855 

92 

2.StSS’>02 

1.0992*401 

NM 

0.99890 

0.96872 

0.98749 

1.03911 

0.95032 

91 

2.S71S*«02 

1 ,0854*401 

NM 

0.99917 

0.97637 

0.99061 

1,02939 

0.96233 

94 

2.9190"-02 

1.0909*401 

NM 

0.99927 

0.97894 

0.99165 

1.02614 

0.96640 

9S 

2.9969"-02 

1.0994*401 

NM 

0,99914 

0.98153 

0.99270 

1.02288 

0.97049 

99 

1.0920*>02 

1.1079*401 

NM 

0,99954 

0,98674 

0.99478 

1.01636 

0.97877 

97 

I.ll99*-(i2 

1, 1184*401 

NM 

0.99972 

0.99201 

0.99687 

1.00983 

0.98717 

9S 

l.l8lt'-02 

1.1189*401 

NM 

0,99972 

0,99201 

0.99687 

1.00983 

0.98717 

99 

1.2429‘*02 

1.1244*401 

NM 

0.99982 

0.99466 

0.99791 

1.00656 

0.99141 

70 

1.1040*-02 

1.1304*401 

NM 

0.999*1 

0.99732 

0,99896 

1.00328 

0.99569 

71 

l,lSlS*-02 

1.1192*401 

NM 

1.00000 

1.00000 

1.00000 

l.OOOOO 

1.00000 

72 

1.1917"-02 

1.1392*401 

NM 

1.00000 

1.00000 

1.00000 

1,00000 

1.00000 

D 71 

1.411S*<02 

1.1392*401 

NM 

1.00000 

1.00000 

1.00000 

1,00000 

1.00000 

INPUT  variables  V4U/UO  (ISOENERSETIC)  ASSUME  P«PD  AND  VAN  DRIEST 


f.503-A-l 


axisymmetric 

6503 

r 

M : Sg  6 And  B falling  to  3.  3.5*  4. 
-3 

R THETA  X 10  : 2 - 72 

TH/TR  : 0.4  - 1.0 

ZPG  - APG 

AW  - HHT  - SHT 

Tunnel  A (M  • 6,6)  : Continuous  flow,  variable  noaxle.  W • H >•  1 m. 

0.28  < PO  < 1.4  MN/m^  350  < TO  < 400  K.  Air.  6 < RE/m  X 10*®  < 23. 

Tunnel  8 (M  • A)  ; Axisymmetric  continuous  flow,  fixed  nozzle.  P > 1.3  m. 

2.3  c PO  < 5.6  MN/m*.  TO  i 750  X.  Air.  6 < RE/m  X 10*^  < 12. 

STROUD  J.F.  and  MILLER  L.O.,  1966.  An  experimental  and  analytical  Invastigatlon  of  hypersonic  Inlet 
boundary  layers.  Technical  report  AFFDL-TH-65-123  V0I.  1 and  V0I.  2 (AD  621343/4) 

And  Stroud  and  Hiller  (1966),  Stroud  J.F.,  private  cotimunl cation. 

1 Thi  tisti  dMcritwd  h«rt  w«r«i  Mdt  on  th«  outtr  turftc*  of  « hollow  (KliymMtrlc  modtl  mounttd  on  th« 
ttntr«-11ni  of  tht  tunnoli.  Of  th*  four  nodtlt  uttd  by  tho  tuthori  wc  hint  dttcribo  only  that  ona  which 
thay  daalgnata  tha  “Halt  tranifar  Mach  6"  modal 4 Tha  atalnloia  itaol  imdal  consiatad  of  a nosa-sactloni 
a ganarating  cylindar  and  tha  flarad  modal  propar.  Tha  sharp  lippad  noia  sactlon  was  0.246  m long  with  an 

Initial  (and  Intarnal)  diamatar  of  46.3  mi.  This  front  taction  axpandad  at  a cona  to  a diamatar  of  76.2  im 

3 and  carriad  two  lats  of  vortax-ganarators.  Each  conslstad  of  16  triangular  fins  mountad  normal  to  the 

surfaca  and  sat  altarnataly  at  t 16°  (E)  to  tha  flow  direction.  The  first  ring  was  about  90  mm  back  from 
tha  lip  and  tha  fins  wara  IS  mm  (E)  long  at  tha  bata  and  3.3  nrn  high  at  their  trailing  edga  which  was 
normal  to  the  surface.  Tha  tacond  sat  wara  about  200  mm  back  from  tha  11p,  about  30  mm  long  at  the  base 

1 and  6.6  mm  high.  Tha  note  taction  was  followed  by  ona  of  two  cylindrical  ganarating  turftcat  76.2  11m  In 

diamatar  and  0.314  or  0.628  m long,  finishing  at  tha  start  of  tha  modal  propar  (X  ■ 0).  Tha  short  cylindar 
was  utad  for  tasts  at  H • 6,  6 and  the  long  for  H ■ B.  Tha  curved  surface  of  tha  modal  was  dasignad  to  ba 

a straamllna  of  a focutad  Prandtl-Mayar  comprasslon  fan,  followed  by  a short  conical  section  Intended  to 

avoid  any  upstream  Influence  from  tha  expansion  at  tha  trailing  edge  of  the  modal.  Tha  length  of  tha 
compression  surfaca  was  0.933  m and  tha  coordinates  are  given  In  table  1.  Tha  modal  surface  was  highly 
polished  and  gold-plated.  It  was  actively  cooled  with  air  which  had  been  pra-coolad  to  lass  than  100  K. 

4 Tha  generating  cylinder  was  also  cooled,  but  not  tha  nose  place.  Tha  test  sactlon  flow.  In  tha  absence 

2 of  a model,  was  Uniform  to  within  0,3  % In  Hach  number. 

6 Static  tappings  (d  • 0.76  - 1.0  mm)  wara  distributed  at  up  to  18  stations  along  tha  top  generator,  with 

5 additional  tappings  at  90°,  160°  and  270°  at  X • 0 and  0.838  m to  provide  a check  on  axl-symmatry.  Chromal- 
alusMl  thermocouples  wara  distributed  In  the  same  manner,  the  majority  being  arranged  to  read  the  absolute 

6 tamparatura  of  tha  modal  wall.  At  the  profile  stations,  at  X - 98  and,  when  using  the  long  generating 
cylindar  at  - 413  ns.  Junctions  wara  arranged  on  either  side  of  a ramovaable  plug,  so'as  to  provide  values 
of  local  heat  transfer  rata. 

7 Pitot,  P and  TO  profiles  ware  obtained  simultaneously,  tha  three  probes  being  mounted  as  a thrao-pronged 
fork.  Thay  wara  carriad  on  an  Indapandant  traverse  mechanism  which  could  move  parallel  and  normal  to  tha 
tunnel  axis.  This  could  alto  rotate  tha  probes  In  pitch  to  at  to. traverse  normal  to  tha  modal  surface. 

Tha  Pitot  proba  was  a FPP  (hj  ■ 0.25.  hj  « 0.20,  bj  - 0.6  (E).  1 • 15  mm)  and  tha  TPP  a STP  (d^  • 1.02, 
d2  • 0.63,  1 • IS  mm)  with  a chromal-a'Iumal  thamwcoupla  junction  opposite  tha  0.25  mm  vents  a distance 
0.76  mm  behind  tha  sharp  proba  lip,  which  was  chamfered  Internally.  Tha  SPP  was  a CCP  ( g ■ 10°,  d • 0,76, 

1]^  • 7.6,  I2  ■ 20  mm)  with  4 static  holes  (d  * 0.16  nmt)  round  the  circumference  on  axes  at  45°  to  tha 
profile  normal.  Additional  tasts  wara  made  with  two  similar  ctatlc  probas  mountad  at  > 2°  and  t 4°  Incidence 
as  a check  on  tha  sensitivity  of  tha  SPP  to  flew  direction.  Static  pressure  errors  were  below  6 11  for 
Incidence  up  to  8°.  Tha  SPP  was  kept  parallel  to  tha  model  surface  during  a traverse  while  the  TTP  and  TPP 
wara  mountad  at  3°  negative  Incidence.  Tha  supporting  structure  for  tha  three  probas  remained  slander  for 
about  63  sia  back  from  tha  profile  normal. 
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8 The  TPP  forrtied  the  centre  prong  of  the  fork  and  traversed  on  the  profile  normal  through  the  model  axis. 

The  TTP  and  the  SPP  were  mounted  7.6  mm  to  either  side,  Tha  tips  of  the  TPP  and  the  TTP  and  the  static 

holes  of  the  SPP  lay  on  a single  line  which  was  perpendicular  to  the  flow  and  the  profile  normal.  Profiles 
were  measured  at  seven  stations  with  full  wall  Instrumentation,  the  X values  being  given  In  Section  B. 

9 Tha  TO  and  P dat.s  from  the  offset  probes  was  Interpolated  to  the  Y-values  of  the  central  Pitot  probe.  The 
static  pressure  values  were  additionally  fitted  to  Pitot-derived  values  at  the  boundary  layer  edge  and  to 

10  the  measured  wall  static  pressure.  No  probe  corrections  ware  applied,  and  Sutherland's  viscosity  law  was 

11  used. 

12  The  authors  present  42  series  of  profiles,  half  of  which  were  obtained  on  three  smaller  models  which  are 
not  described  here.  The  editors  have  chosen  to  present  a selection  of  tha  data  from  tha  larger  modal,  which 
was  the  only  one  with  active  cooling  and  heat  transfer  Instrumentation.  We  present, for  each  Hach  number 
and  heat  transfer  condition,  the  profile  series  obtained  at  the  higher  of  two  Raynolda  numbers  measured 

by  the  authors.  The  authors  have  ipadfled  the  boundary  layer  edge  state  as  tha  V value  for  which  PO  Is 

96  X of  tha  highest  value  observed.  In  the  original  tabulation,  an  Interpolated  profile  point  Is  given 

corresponding  to  this.  The  editors  have  set  the  0-state  at  the  next  measured  point  outwards.  We  hava 
Interpolated  the  differential  thanaocoupla  readings  (tamperature  differenct  acrois  the  plugs),  on  the 
basis  of  the  TU  value,  to  give  values  which  are  appropriate  to  the  wall  tamperatiires  of  tha  profllt  tests. 

Thasa  data  hava  then  been  raductd  to  tha  heat  flux  data  given  as  CQ  In  taction  B,  using  conductivity 
valuti  supplied  by  the  authors.  Wt  found  1t  naceiiary  to  use  a trapexoldal  Integration  rule. 

13  The  ten  profile  sets  correspond  to  free  stream  Mach  numbers  of  6,  6 and  B.  For  Mach  6 and  6,  there  arc 

14  three  heat  transfer  conditions,  and  for  Mach  6,  four.  Heat  transfar  values  are  given  for  all  tha  profllai, 
axcaptlng  a ftw  casat  of  Instrumant-fallurc. 

§ DATA:  6603  0101-1007.  Pitot,  TO  and  P-prof11et  obtained  simultaneously,  NX  • 6 or  7,  Stea<y  state  heat  flux 
values  from  local  conduction  mtaiuremantt. 

16  Editors*  coawients 

Tha  axptrlnwnt  wis  mada  under  axtrems  condltloni,  and  understandably,  soma  of  the  data  appiar  somewhat 
erratic.  The  Initial  profllis  art  covered  by  a relatively  large  number  of  data  points,  but  as  the  layer 
becofflii  thinner  on  the  curved  portion  of  the  model,  the  number  reduces.  For  the  seme  reiion,  there  Is  s 
tendency  for  moesuremants  In  tha  letir  profiles  not  to  extend  within  the  momentum  deficit  peek,  The  irringt- 
ments  for  tripping  the  boundiry  layer  seem  to  be  remarkably  lavtrt,  and  poeilbly  explain  why  we  did  not  gat 
good  agreemant  with  ZPQ  profiles  In  transformed  coordinatai  even  under  tha  nominally  ZPQ  conditions  on  tha 
generator  cylindar.  Tha  effects  of  transverse  curvature  art  llktly  to  be  large,  ai  </RZ  Is  of  order  0.5, 

Tha  plots  of  CQ  data  which  wa  made  for  tha  purpoiai  of  interpolation  luggast  that  Q data  for  X « 0.914  m 
urt  unrellablt. 

We  hevc  presented  dati  for  the  lirgest  model  only,  partly  beciuse  of  the  massive  quantity  in  tha  original 
report,  but  alio  becauta  It  ippaare  to  be  of  batttr  quality.  In  particular  tha  total  tamparatura  readings, 
for  tha  small  modali,  showed  unlikely  variations  In  tha  free  straam.  Tha  authors  suggest  that  this  may  be 
In  part  dua  to  tha  fact  that  the  STP  can  be  at  quite  large  incidence  relative  to  the  free  .stream  while  still 
parallel  to  the  model  surface  at  the  profile  station.  In  selection  we  took  the  authors'  advice  that  tha  most 
rapresentatlvi  sarlei  of  profile  data  thould  be  the  high  Reynolds  number  data  on  tha  large  ciodel.  They  also 
rtmirk  that  the  best  heat  tranitar  data  ahould  be  that  at  H • 6.  We  would  remind  readers  of  the  difficulties 
which  can  be  axptrlencad  with  Instrumentation  at  recovery  temperatures  of  the  order  of  700  K. 

Thtrt  are  no  comparabit  data,  the  moat  nearly  akin  being  aeries  02  of  Clutter  6 Kaups  - CAT  6401.  In  principle, 
comparisons  can  alio  be  drawn  with  tha  Sturek  4 Oanberg  • CAT  7101  testa,  but  both  these  studies  were  mada  at 
relatively  low  Hach  nua4>er  and  without  significant  heat  transfer. 


Model  coordinates 
Facsimile  from  Source  paper 
NB  - Authors'  symbols  and  units 


Xc  yc 

.0045  1.500 

2.0265  1.5090 
3.92C5  1.5345 
5.7090  1.5750 
7,3725  1.6245 
8.92R0  1,6830 

10.3015  1.7475 

11.7390  1.0165 
13.0000  1,8900 
U.I96O  1,9665 
15.3075  2.0430 
16.3500  2.1225 
17.3265  2.2005 
18.2430  2,2800 
19.1055  2.3595 
19.9154  2.4375 
20.6775  2.5140 
21.39fiC  2.5905 
22.0725  2.6655 
22.7115  2.7390 
23.3160  2.8110 
23.8860  2.8830 
24.4260  2.9520 
24.9375  3.0210 
25.4205  3.0870 
25,8795  3.1530 
26.3160  3.2175 
26.7300  3.2790 
27.1215  3.3405 
27.4950  3.4005 


Mach  8 Design 
Vc 

27.8505  3.4590 
28.1880  3.5160 
28.5105  3.5715 
28.8165  3.6270 
29.1090  3.6795 
29.3880  3.7320 
29.6535  3.7815 
29.9070  3.8310 
30.1485  3. 8805 
30,3810  3.9270 
30.6015  ,3.9735 
30.8130  4.0170 
31.0155  4.0620 
31.20O0  4,1040 
31.3935  4.3460 
31.5705  4.1865 
31,7415  4.2270 
31.9U0  4.2660 
32.0595  4.3035 
32,2095  4.3395 
32.3520  4 3770 
32.4900  4.4115 
32.6220  4.4460 
32.7495  4.4790 
32.8710  4.5120 
32.9880  4.5450 
33.1005  4.5765 
33.3085  4.6C65 
33,3120  4.6365 
33.4125  4.6650 


Xc  Vc 

33.5085  4.6935 
33.6000  4.7220 
33.6900  4.74'90 
33.7755  4.7760 
33.8565  4.8015 
33,9360  4.8270 
34.0125  4.8510 
34.0860  4.8750 
34.1580  4.8990 
34.2255  4.9230 
34.2915  4.9465 
34.3560  4, <3645 
34.4175  4.9S90 
34.4760  5.0100 
34.5885  5.0505 
34.6920  5.0895 
34.7895  5.1270 
34.8810  5.16,30 
34.9650  5.1960 
35.0820  5.2455 
35.1885  5,2905 
35.3130  5.3460 
35.4495  5.4105 
35.5650  5.4675 
35.6820  5.5200 
35.8C95  5.5*5'5 
35.0190  5.6670 
36.0045  5.7240 
36.0510  5.7570 
36.0645  5.7675 


Conical 
36.750  6.1S6 


All  dimensions  in  inches. 
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CAT  6S0}  3TH0UD  OOUMDAHY  CONDITIONS  AND  CYALUATCO  DATA,  SI  UMTS. 


RUN 

MO 

Tfl/TR 

ri;d2n 

cr 

H12 

M12K 

Pm* 

PD* 

X * 

ROD 

P.I/RQ 

RE.020 

CO  4 

H32 

M32K 

TW» 

TO* 

RZ  • 

TOD 

S.l  * 

D2 

PI2 

H42 

32K 

UO* 

TR 

6SOJ010I 

4.8300 

0.7463 

2.4ioa"«01 

rjM 

11.9022 

U4U5 

l.9253"+03 

1.9253"*03 

l.ROSO'-Ol 

8.3i48*tns 

1.0000 

B.4648*t03 

1.8298 

1.7718 

2.4167"«02 

6,251  t"*i)l 

?.5«0O"-0Z 

J.SalT-tOa 

1.0000 

a.6200"-04 

>1** 

-0.181 1 

9.94S2“-0U 

7,9566’+02 

, 1.238'i'f  02 

4>S«J«IOZ 

4.8594 

0.7454 

3.6111"*03 

10,6301 

1.3950 

1.932«"+03 

1 .9324"*o3 

a.sooo’too 

B.bZSS'AOS 

1.0000 

1.2979*t04 

1 .7974 

1.7370 

2,4l97"+02 

6.2050"*01 

a.5ROO‘.OZ 

S,9992"«02 

1,0000 

6.7S20"-04 

-u.0196 

l.590t"-03 

T,6985"*02 

3.2419"*u2 

6S3S010J 

4.9512 

0.7424 

4.9578"+61 

,NM 

10.4121 

1.2985 

2.e728"*03 

2.6671**03 

u.7bas*-»i 

8.8929""0S 

1.0020 

1.4l69*f04 

1,8597 

1.8125 

2.41 ll*t02 

6.8928**01 

5.90»»*-0? 

1.94«7"»02 

1.0000 

6.47t5"-04 

NM 

•0.1534 

1.25B8*-03 

7.57S8*+02 

3.2477**02 

bSOSOlUU 

4.2098 

0.7291 

9.6298"i03 

MM 

6.4309 

1.2311 

4.B024*f03 

4,1297**03 

7.1»b0*-01 

«.9S99"405 

1.1929 

1.5629"+04 

MM 

1.8990 

l.87«« 

2,1556*t02 

7.6789**0I 

9.a96»"-0? 

3.9394"402 

1.0000 

4,1578“-04 

>|M 

-0.2541 

8.7648*-04 

7,4S97*a02 

3,2485**1)2 

95OS010S 

3.9707 

0.7129 

4.3712"*03 

MM 

1.3178 

1.5459 

7,6599*+0! 

6,0133"*O3 

8.soao>-i>t 

8.779i"»05 

1.2738 

1.0823’t04 

l**>2i7"-oa 

1.8919 

1.8619 

2,3333"+02 

8.5611**01 

l.lSSS'-Ol 

5.9399"*02 

1,0000 

3.6807"-04 

MM 

-0.2371 

4.7720"-04 

7.3691"602 

1.2749**02 

bSOSOtOb 

3.7872 

0.7016 

9.T548"901 

NM 

1.6152 

1.3601 

1.0866**04 

7,7192**03 

S.TbSO^’Ol 

8.7909"409 

1.4076 

1.3161"404 

2.6934"-04 

1.8833 

1.8594 

2,3056"*U2 

9,1763**01 

1.2797*.01 

3.9507"«02 

1.0000 

4,«5T9"-04 

MM 

-0.1660 

4.8096*-04 

7.2747"+02 

3.2799**02 

US0S01U7 

3.0325 

0.7018 

7.0427*903 

1.1753 

1.4936 

S.217B"*04 

2,2792**04 

9.  U«O*-01 

8.T789"*05 

1.4225 

1.2153*904 

1.8979 

1.8950 

2.29i7“+02 

1.2332**02 

l.RSll'-OI 

3.9013"t02 

1.0000 

2.4328*-04 

•0.2166 

2.5173*-04 

6.7519**02 

3.2954**02 

bSOlOZOl 

4.8303 

0,8490 

2.4149"903 

MM 

11.1193 

1.4415 

I.923*"*01 

I.9218*+03 

i.9aso»-oi 

8.33lS"t05 

1.0000 

7.3264*901 

MM 

1.8245 

1.7558 

2.7U4U“+02 

9.2389**ai 

Z.SOOO'-OZ 

3.9392"t02 

1.0000 

5.(1787*-04 

NM 

-0.0993 

1.1P48*-03 

7.6496**02 

1.2324**02 

bScsoaoz 

4.8619 

0.8529 

3.2761*903 

.MM 

11.1468 

1.4722 

1,9200**05 

l.9ZOO**03 

0.0000>»00 

6.9341"409 

1.0000 

1,2832*904 

MM 

1.79U 

1.71S1 

2. 7556**02 

6.1722**0t 

2.5a0(t"-02 

3,9392"»02 

1.0000 

6.8446*-04 

NM 

•0.0745 

l.6522*-Ul 

7.6584**02 

3.2116**U2 

6O0S0Z0S 

9.0437 

0,8498 

3.5269*903 

MM 

12.9317 

1.2745 

2.3318**03 

2.3318**03 

9.7t2S"-01 

l,298rt09 

1.0000 

1.4581*904 

1.1647--04 

1.8660 

1.8299 

2.7389**02 

5.8256**01 

S.9098".g? 

3.9495"*02 

1.0000 

5.6582*>04 

MM 

•0.221B 

1,2293*. 03 

T.7185**02 

3.2383**02 

9SOS0209 

4,2303 

0.8479 

9.6149- ,01 

MM 

6.7486 

1.2473 

5.0030"*0! 

4,1421**03 

7,19O0«-0T 

8.9100"«09 

1.2078 

1.7637*904 

MM 

1.8824 

1.8911 

2.7500**02 

7,7113**01 

9.298l«-02 

3.9320*402 

1.0000 

7,0001*-04 

NM 

-0.2987 

l.0509*-01 

7,4490**0a 

3,2449**02 

8S3S020S 

1.9918 

0,8490 

7.8365*903 

MM 

5.0727 

1.2395 

7.7705**03 

5.6696**03 

s.iaao'xoi 

8.6l42"tOS 

1.1249 

2.2457*904 

l.7<J06»-ay 

1,8827 

1.869b 

2.7500**02 

6,4350**01 

1.1SSS«-0T 

3.9343"+02 

1.0000 

7.MSS*-04 

NM 

•0.2719 

1,01BU*-Ol 

7.3542**02 

5,2545*+02 

6S0S02O6 

1.8485 

0.8485 

1.0070*904 

MM 

2.9248 

1.2179 

1.0997**04 

7.0930«*03 

«.76S0*.0l 

B.7819"T0b 

1.9504 

2,7442*904 

2.32^1’'-04 

1.8793 

1,8677 

2.7667**02 

6.9228»*0l 

1.2797". 01 

3.5393"+02 

1.0000 

0.67SO*-04 

NM 

•0.2081 

l.0115*-03 

7.2887**02 

3.2605**02 

690S0207 

3.9737 

0.8493 

2.2900*904 

m 

•0.8112 

1.5059 

3.3005**04 

1.0591**04 

9.iaill)".01 

8.939d"t05 

3.1291 

5.5853*904 

l.«)be0"-03 

1.8144 

1.619b 

2.772S"*02 

9,9256**01 

l.9531*-0l 

3.9278"t02 

1.0000 

l.4937*-03 

riM 

-0.1157 

l.0820"-03 

7.1384**02 

3,264|**U2 

bSOSOSOt 

4.8274 

1.0083 

2.5300*903 

NM 

10.1505 

1.3646 

1.9238**03 

1.9236"*03 

■l.9050’-'U 

8.3029"t05 

1,0000 

1.1179*904 

NM 

1.8312 

1.7664 

3.2222**0? 

6.1>39"*01 

2.5«00*-j2 

3.4949"t02 

1.0000 

5.9959*-04 

NM 

0.098b 

1.2894*. 03 

7.6051**02 

1.1956“ *02 

99030302 

4.8944 

0.9920 

2.9704*903 

NM 

11.1954 

1.4409 

V.9152**03 

1.9152"*03 

0.0000‘«00 

B.938O"«05 

1.0000 

1.1081*904 

NH 

1.7915 

1.7167 

1.2U1**02 

6,1772"*01 

2.5i'«0*-02 

1.S411"402 

1.0000 

7.0009*-04 

NM 

•0.1236 

1.7368'-03 

7,6654**02 

3.2370**02 

9S030301 

9.2009 

0,9810 

1.1128*901 

NM 

14,0108 

1.2741 

2.2006**05 

2.2006**03 

9.7fc29"-01 

I.499S"TR9 

1.0009 

1.5177*904 

5.2r97«-05 

1.8922 

1.8291 

1.1776**02 

5.5406**01 

3.9098"»02 

1.9SU"t02 

1.0000 

5.91I9*>04 

NM 

•0.2743 

1.1134*-01 

T,7614*+02 

3,2194**02 

bS010To4 

4.2944 

0.9747 

5.4585*903 

NM 

7.2728 

1.2517 

4,9379**05 

4.1011**03 

7,3960“-0l 

8.8100"»05 

1.2034 

1.9264*904 

NM 

1.8712 

1.8495 

3.1667**02 

7.62B9**0l 

9.299i*-02 

3.9S7S"t02 

1.0000 

7.5118*-04 

NM 

•0.2882 

1.19SO*-03 

7.4679**02 

5.2490**02 

99030309 

4.0010 

0,9981 

7.8205*901 

NM 

5.1248 

1.2411 

7.6050**03 

5.7911**03 

e.3820"-0t 

8,8279"»09 

1.1477 

2.4965*904 

6,0286"«*05 

1.8859 

1.8510 

1.16ll**02 

e.4339'*01 

t.t953"«ai 

3.9493<t02 

1.0000 

B.5529*«04 

NM 

•0.1179 

1.2189*-03 

7.3707**02 

1,2952**02 

990303U9 

1.8847 

O.OBOS 

1.0706*904 

MM 

3.3078 

1.2190 

1.1101**04 

6.9879**03 

8.7930"-0l 

8.99T7"T05 

1.6598 

3.2765*904 

1.8539 

1.8450 

3.1667**02 

6.8172"*0l 

1.27*7". 01 

3.5429"t02 

1.0000 

t.«697*-03 

NM 

-0.1995 

1.3977"-03 

7.1137**02 

1.2962**02 

99030307 

3.9952 

0.9724 

2.6338*904 

NH 

•0.9290 

1.3244 

1,1308**04 

9,8595**01 

9.1990“-01 

8.9018"«09 

3.3783 

7.2496*984 

7,8?d2*-0a 

1.7786 

1.7864 

l.t889«*02 

9.d894"+0l 

1.493l">01 

1.9454"t02 

1.0090 

2.0515*-81 

NM 

-0.0037 

1.4470“-01 

7,1683**02 

3,2T95**02 

65()^-l)-2 


CAT  6S0J  STROUD  DOUNDAHY  CONOITIOMS  ANO  EVALUATED  DATA.  <it  UMTS, 


RUN 

MB 

Tri/TR 

RED2N 

CP 

H12 

MI2K 

Pin* 

PD* 

X • 

POD 

PW/PD 

RED20 

CD  * 

H32 

H12K 

TN« 

TO* 

RZ  * 

TOD 

sw  * 

D2 

PI? 

H42 

D2K 

UD* 

TR 

6SDS04OI 

S.9223 

0.6041 

1.0997*601 

NM 

16.1*11 

1.4619 

a.6520"Y02 

8.6520*602 

-l.'TOSO'-Ol 

I.2610''y06 

1.0000 

4.4251*601 

NM 

1,8340 

1.7528 

2.2081*602 

5.0161*601 

2. SHOD". 0? 

4,0201"t02 

1.0000 

1.1455*-04 

NM 

*0.0915 

8.4417"-01! 

8.4097*602 

3. *543*602 

»5030’<02 

5.9464 

0.6061 

1.1202*603 

U.2061 

1.109U 

8.6663*602 

8.6661*602 

O.OOOO'tDO 

1.2999*606 

1,0000 

4.5708*603 

NP 

1.8*66 

1.8207 

2.2083*602 

4,9650*601 

Z.SOOC'OZ 

4,007Z*602 

1.0000 

1.1609*-O4 

NM 

•0.1512 

7.8046**04 

8,4009*602 

1.6426*602 

6S0J04D1 

5.2970 

0.6057 

1.0951*601 

NM 

13.119$ 

1.4*61 

1,6211*601 

1.9159*601 

4.7625><0I 

1.1266*696 

1.0708 

1.6564*601 

2.7049"-04 

1.8508 

1.8010 

2.2306*602 

6.1094*601 

5.<O4B"-02 

4.0394*602 

1.0000 

2.2127*-04 

NM 

-0,1107 

4.5901**04 

8.1012*602 

3.6828*602 

6S0S0404 

4,9700 

0.6501 

1.6666*601 

NM 

6,4315 

1.4765 

4.7052*601 

1.8721*603 

a.SBzo'^ot 

1.2221*606 

1.2152 

4.6492*601 

2.a*ll*-04 

1.071* 

1.6467 

2.1972*602 

7.7733*601 

UlS5J'-0l 

4.0242*602 

1,0000 

1.6469"-04 

NM 

-0.1*56 

2.8178**04 

8,0784*602 

1.68*9*602 

6S91040B 

4,2193 

0.6569 

2.1999*603 

NM 

5.5996 

1.469* 

7.2189*601 

9.8074*603 

S.T6S0O-01 

1.1763*606 

1.2411 

5.7111*603 

1.5997*-04 

1.6967 

1.8150 

2.4311*602 

8.840**601 

l.2747"-0l 

4.0117*602 

1 .6000 

1.9924*-04 

NM 

*0.192* 

2.9761**04 

7,9941*602 

3.7044*602 

S10S44»« 

3.1911 

0.6514 

1.6747'tOl 

NM 

1,1407 

1.621* 

2,11*6*604 

1,79*6*604 

9.l440*-0t 

1.1761*606 

1.2899 

6.7110*601 

8.2411*>04 

1.6701 

1.8595 

2,4811*602 

1.2408*602 

1.4S11*-01 

4,0978*602 

1.0000 

1.5346*«04 

NM 

0,0129 

1.83*9**04 

5779*602 

1,8007*602 

6S0I9S01 

6,0412 

0.7906 

8.1461*602 

NM 

17.01*4 

1.5217 

8.6920*602 

8.6920*602 

-l.9050*-9l 

1.4277*606 

1.0909 

4.0621*601 

NM 

1.6*17 

1.7800 

2'.7161*602 

4.8117*601 

2.S4g9"«92 

4.9121*602 

1.0000 

2.6742*>04 

NM 

*0.0984 

6.8S04**04 

8.4222*602 

3.6452*602 

«SaS0S92 

5.9024 

0.7521 

9.7664*602 

NM 

It. 5718 

1.28*5 

8.9967*602 

8.9967*602 

O.ODOCyOO 

1,2849*606 

1.0000 

4.6616*601 

NM 

1.0771 

1.B132 

2.7361*602 

9.0211*601 

2.5409**92 

4.9006*602 

1.0900 

1.2171*-04 

NM 

•0,2299 

7,7095**04 

8.3857*602 

1,6368*602 

6f030S01 

5.7859 

0.7491 

7.4420*602 

NM 

19,6500 

1.4*62 

1.2770*601 

1.2770*603 

4.7625"-91 

1,6116*606 

1.0000 

1.4272*601 

1,7496**04 

1,8601 

1.6074 

2.7556*602 

9.2561*601 

S,909H*'<92 

4,0441*602 

1.0000 

i.ei3o*-«4 

NM 

-0..5191 

4.4341*»U4 

8.4097*602 

1.6783*602 

6S9S0SDU 

4. 7883 

0.7521 

7,2218*602 

NM 

15.7146 

1.5559 

2,7754*601 

2,7796*603 

7.Jk60*>91 

1,1414*606 

1.0000 

2.4297*601 

NM 

1.9044 

1.6915 

2, 7811*602 

7,2411*601 

9.216«*»02 

4.9444*692 

1.0000 

1.1969».04 

NM 

-0.7689 

2,0169"*04 

0,1699*602 

1.6995*602 

4S010S05 

4.8082 

0.7611 

1.0616*69} 

NM 

•1.2319 

1,2911 

4,8*01*603 

2.9451*601 

S.)629«»0t 

1.2422*606 

1.6901 

1.09*2*604 

2.*1*I**D4 

1.9185 

1.6951 

2.8111*602 

7.1611*601 

4.0284*602 

1.0000 

4.6444*-04 

NM 

•0.1*64 

5.0312**04 

8,1992*602 

1.6840*602 

tS9J0BQ<> 

4.2694 

0,7658 

2.1616*603 

NM 

2.9981 

1.4081 

7,1707*601 

5.2922*601 

S.79}0Y«0I 

1.1416*696 

1.1927 

*,7492*601 

2.9911**04 

1.9046 

1.86*2 

2.8194*602 

8.6289*601 

J.2747“-9I 

4.0086*602 

1.0000 

2.4940*-04 

NM 

*0,3125 

1.0111**04 

7.951**602 

1.6815*602 

6S9T9507 

4,3899 

0,7679 

1.0183*604 

NM 

*6.0477 

1.2875 

2,4207*604 

5.0111*601 

4.I440'«91 

1.2626*606 

4,8107 

1.0403*604 

1.0821**01 

1.6075 

1.0417 

2,8311*602 

8.2850*601 

l.4SJl’-01 

4.0217*602 

1.0000 

1.0690*-03 

NM 

*0,0160 

5.115***04 

0.0110*602 

1,689**602 

9S0)9*9t 

9.9710 

0.9919 

6.8479*602 

NM 

16, *521 

1.4201 

8, *520*602 

8.6520*602 

•l.V0S9'<9t 

1.1299*606 

1.0900 

4.1319*603 

NM 

1.6610 

1.782* 

1.6189*602 

4.9572*601 

z.SAao'-oa 

4,0109*602 

1.0000 

2.6*}0«>04 

NM 

*0.1254 

7.3469**04 

0.4289*602 

1.6*28*602 

kSOSOOOZ 

5,8082 

0.9097 

6.3897*602 

NM 

18.9494 

1.1912 

9.020**602 

9.0206*602 

P.OOOO'tOO 

l.l«74*606 

1.0000 

4,8149*603 

NM 

1.6501 

1.7864 

1,6222*602 

5.1950*601 

2. 5409". 92 

4.0246*602 

1.0000 

3.9287*-04 

NM 

*0.1790 

8.9401**04 

0,1916*602 

1.6601*602 

kS9S0S91 

5.051 7 

0,9609 

5.9481*602 

NM 

21.6106 

1.5069 

1.1141*601 

1.1141*601 

4,7629«<91 

1.4412*606 

1.0009 

1.2008*601 

1.5322**05 

1.6619 

1.7922 

1.5*94*602 

5.4783*601 

s.poPB’-ga 

4,0479*602 

1.0000 

t.7929*-94 

NM 

*0.9252 

4.4750"-04 

0.1875*602 

1,6819*602 

6S910B0A 

4.9112 

0.9611 

9,5551*602 

NM 

12.1911 

1.4087 

2.6*21*601 

2.4221*601 

7.}A*0>«91 

1.1546*696 

1.0990 

4,04*8*601 

m 

1.9016 

1.6691 

1.9500*602 

6.9244*601 

».29*T"-02 

4.9126*602 

1,0000 

2.0111*“04 

NM 

*0.8500 

1.5416**04 

0.1919*602 

1.6854*602 

69930605 

4.6604 

0,964} 

2,18*9*601 

NM 

4,9887 

1.1261 

4.6808*601 

1.1214*601 

S.3«29*>01 

1.1723*606 

1.4004 

6.5t***601 

2.1*l**»0t 

1.9038 

1.67*4 

1,9500*602 

7.529**601 

1.155S'-0J 

4.0215*602 

1.0000 

l.*6*2*>04 

NM 

*0.4051 

9.0214**04 

8.1059*602 

3.6815*602 

69910606 

4.4140 

0,9666 

1,4707*601 

UH 

2.1016 

1.5567 

7.0877*601 

4.5151*603 

S.7630'x0t 

1.1711*600 

1 .5696 

9,2600*601 

1. *055**05 

1.7745 

1.78*1 

3,555**602 

8.1878*601 

l.2747"-0> 

4.0093*602 

1.0000 

2,01I**»04 

NM 

*1,9511 

2.*641**04 

0.0080*602 

1, *775*602 

69930607 

3.8133 

0,9690 

4.2477*601 

NM 

•0.0257 

1.4210 

2.2994*604 

1.1704*604 

9.|440*>0l 

1.1813*606 

1.9647 

1.2119*604 

1.9854*-01 

1.6921 

1.617* 

1.5*11*602 

1,0192*602 

i.49Sl*-9( 

1.9834*602 

I.OOOQ 

2.9009»-«4 

NM 

*0.1660 

2.6627**04 

7.7100*602 

3.6751*602 

CAT  6S0} 


3TN0U0 


OOUNDARY  CONairiOXS  ANO  EVALJATEU  DATA.  31  UMTS 


RU:i 

T(I/TR 

RCr<2M 

Cf 

H12 

H12H 

PO* 

X A 

PiJD 

0, i/1‘0 

BED20 

CO  • 

H12 

H12K 

Tw» 

TO* 

R2  • 

TOO 

3:1  • 

D2 

PI2 

H42 

32K 

UD* 

TR 

bSOJOTOt 

7.5105 

0.4041 

6.5241**02 

>4M 

10.2045 

1,1820 

5.2572" 

♦ 02 

5.2572**02 

•J.9n50*-01 

o.mo’  + ob 

1 .3000 

2.7504**01 

1 .0566 

1.7456 

2,0278" 

♦ 02 

5.7406"*01 

z.sooo'-oa 

7.641<»**02 

1.9000 

1.0610*-04 

H'A 

-0.6110 

4.4082“-04 

1.1416" 

♦ 01 

6.4U42"*02 

35010732 

7.6275 

0.4054 

4.0140**02 

• AM 

21.6304 

1.1624 

5.2477" 

♦ 0? 

5.2«77"*ll2 

o,oooo'*oo 

1.7614**06 

1.0000 

1.6557**01 

MM 

1,0464 

1.7704 

2.8000" 

*02 

6.0172**01 

2.5400'>02 

7.6255**02 

I. 0000 

4,1456*-04 

MM 

-0.1672 

1.4067“-01 

1.1883" 

♦ 03 

6.6460**02 

bsoioroi 

7.0117 

0.4051 

4,4524**02 

MM 

22.6164 

1.4168 

1.0117" 

♦ 01 

4.3011**02 

«.7425*-01 

1.5005**04 

1.1112 

1.4471**01 

1.5285*-04 

1.5151 

1.7411 

2.0000" 

*02 

6.4561**01 

5.509**-0i 

7.5715**02 

1.0000 

1.2146*-04 

NH 

•0.5202 

4.2452"-04 

1.1754" 

♦ 01 

6.8570"*02 

65010704 

6.2151 

0.4176 

1.8441**01 

MM 

ll,402i 

1.1177 

2.2710“ 

♦ 01 

1.8487*«01 

7,1660"«01 

1.7007**06 

1.2284 

5,1605**01 

5.4156"-04 

1.0716 

1.6410 

2.6672" 

*02 

5.6181**01 

9,246l*-02 

7.5624**02 

i.nooo 

1.5tl7*>04 

MM 

0.0146 

7.1066*-U4 

1.1606" 

♦ 01 

6,6660**02 

65010705 

5.7659 

0.4411 

2.4415**01 

MM 

2.4561 

1.3257 

4.176V" 

♦ 01 

1.0175**01 

S.1620*-01 

1.7714‘*06 

1,4404 

6.5521**01 

7.2576*<04 

1.8577 

1.6787 

2,4414" 

*02 

4.5106**01 

l.t5Sl>«01 

7.2465**02 

1,0000 

1.5565**04 

MM 

0.4541 

4.1747*-04 

1.1242" 

*01 

6.6168**92 

65010706 

5.2449 

0.4412 

2.8414**01 

MM 

2.4424 

1.1742 

7.1772" 

*01 

4.4235**01 

S.76S0'-0t 

].6701**06 

1.4577 

6.6254**01 

8.4558“-04 

1.5551 

1.6761 

2.4441" 

*02 

1.1146**02 

1,2747*.01 

7.4040**02 

1.0000 

1.0S15**04 

NM 

0.5521 

1.4485"-04 

1.1241* 

*01 

6.7544**02 

65010/07 

4.2442 

0.4547 

4.1544**01 

MM 

-0.6477 

1.5166 

2.4116* 

*04 

1.5568**04 

5.l440*-0t 

1.5626**06 

1.5144 

7,5414**01 

1.2011**01 

1.0010 

1.6112 

1.0487* 

*02 

1.5505**02 

1.4511*>0t 

7.4224**02 

1.0000 

2.iai5*«04 

MM 

0.7740 

1.4544’-04 

1.0537" 

*01 

6.8151**02 

65010501 

7.5454 

0.4612 

7.6144**02 

MM 

25.4710 

1.4704 

5.2572* 

*02 

5.2571**02 

-l.»050"-01 

4.5225**06 

1.0000 

1.6075**03 

MM 

1.5466 

1.7544 

1.1722“ 

*C2 

5.6411**01 

2.5400A-02 

7.5774**02 

1.0000 

1.0560*>04 

MM 

-0.2141 

1.2474*-03 

1.1564" 

*01 

6.8441**02 

65010502 

7.7049 

0.4540 

1.1572**01 

MM 

15.1712 

1.4117 

5.2477* 

*02 

5.2477**02 

0.0003**00 

4.0111**06 

l.OOOO 

5.2564**03 

MM 

1.6117 

1.7270 

1.1820* 

*02 

5.9444**01 

2.5400*«02 

7.6679**02 

1.0000 

6.121t*«04 

MM 

0.1546 

1.41S1*-01 

1.1421* 

*01 

6.9122**02 

65010501 

7.0626 

0.4641 

1,1560**01 

MM 

17.1681 

1.4045 

1.0548* 

*01 

9.0559**02 

4.7625*-01 

1.4657**06 

1.1644 

4.6512**01 

1.6169**04 

1.6146 

1.7429 

1.2140* 

*02 

6.9011**01 

5.40«1*«02 

7.5747**02 

1,0000 

4,lt04*-04 

MM 

-0,0705 

1.1152*-0] 

1.1761* 

*01 

6.S587**D2 

65010504 

6.1794 

0.4660 

2.2775*+01 

MM 

6.4562 

1.1234 

2.1417* 

*01 

1.725l**01 

7.1660*<9I 

1.4744**06 

1.1556 

7.4175**01 

}.1501**04 

1.5724 

1.8145 

1.2614* 

♦ 02 

5.4461**01 

«.2«6t*<92 

7.7152**02 

1.0000 

S.1741*-04 

MM 

0.6224 

6,5207*-04 

1,1754* 

♦ 01 

7,0031**02 

65010505 

5.4765 

0.4501 

2.2224**01 

MM 

4.2110 

1.1175 

4.5116* 

*01 

2.5796**01 

5.ia20*»01 

1.4762**06 

1.7574 

6.6643**01 

5.4224**04 

1.5560 

1.6604 

1.1226* 

*02 

9.1461**01 

M551*-0I 

7.6110**02 

1,0000 

1.4462*>04 

MM 

•0.1611 

9.2251*-04 

1.1566* 

*01 

6.9155**02 

65010506 

5,6557 

0,4644 

1,1277**01 

MM 

2.2025 

1.1512 

7.5056* 

tol 

1.6019**01 

5.76]0*«01 

1.4650**06 

2.0514 

5.6154**01 

l.0471*-01 

1.5711 

1.5562 

1.1448* 

♦ 92 

l.O257»*02 

l.a7<7“*0l 

7.5574**02 

1.0000 

4.47T4*-04 

MM 

-0.2114 

5.l45l*-04 

1.1454* 

♦ 03 

6,9049**02 

65010507 

4.9454 

0,4544 

6,1584**01 

MM 

•0.6211 

1.4515 

1.1158* 

♦ 04 

6.4121**01 

0.t440*»0l 

1.4155**06 

1.7014 

1.417S**04 

l.7444*-01 

1.7441 

1.7456 

1.1744* 

• 02 

1.1007**02 

1.45}1’>0I 

7.5164**02 

l.OOOO 

5.1112*«04 

MM 

0,0461 

1.4476*-06 

1.1145* 

♦ 01 

6.5879**02 

6503-IM 


CAT  b^Ol 

STDOUO 

rOUNDARY  CQNaiTtONS 

AND 

evaluated 

DATA.  St  UNITS. 

ITll.l 

TkI/T9 

RCD2N 

Cr 

H12 

H12K 

P«» 

PD* 

)(  • 

POD 

P.I/PD 

Ri:020 

ca  * 

M32 

H12K 

Tn* 

TD* 

ITZ  • 

TOD 

S,T  * 

02 

PI2 

H42 

D2K 

UD* 

TR 

6SO)040| 

7.7309 

0.7523 

3.2796*762 

NH 

44.7305 

1.4841 

5.2572*602 

5.2572*602 

-l.'JOSO'-OI 

4.1 126”tOb 

1,0000 

2.1616*703 

N7I 

1.8169 

1.7434 

5.0131"602 

5,713!"601 

2.5AOO“-OZ 

7.4008"702 

1.0000 

2.3571*-04 

NM 

-1.9692 

1.0536*-03 

1.1716"601 

6.6905*602 

65030402 

7.6QS9 

0,7463 

3,6066*702 

NH 

45.4186 

1.7221 

5.2477"602 

5.2477*602 

0.000(l"»00 

3.69S3"t06 

1.0000 

2.2940*703 

1,7279 

1.7014 

5.0361"*02 

5.9211*601 

2.SO00"-02 

7.4429"t02 

1.0000 

2.6862*>04 

NM 

-2.1197 

1.4596"-03 

1.1714*601 

6. 7304*602 

65030901 

6,9690 

0.7386 

6.7346*702 

NM 

25.4372 

1.7821 

1.0108*603 

8.5706*602 

«.762«".0l 

3.5l29"t06 

1.1793 

3.6295*701 

1.1414* 

-04 

1.7570 

1.6968 

5.0213*602 

6.9700*601 

5.9098»-02 

7.5062»602 

I.OOOO 

1.6216*«04 

NH 

•0.8890 

1.2480*-03 

1.1699*601 

6,7980*602 

65030900 

6.3081 

0.7173 

7. 5093*702 

NH 

18.6247 

1.4899 

2.1560*603 

1.7007*603 

7.366O*»01 

3.6S96"«06 

1.2677 

3,3095*701 

3.2032* 

-05 

1.8317 

1.8007 

4,8871*602 

8.3789*601 

9.2961*-02 

7,5062"t02 

I.OOOO 

2.4263*>04 

NH 

-1.4017 

5.3I20“-04 

1.1577*603 

6,8127*602 

65030905 

5.7454 

0.6795 

9.3353*702 

NH 

7.7043 

1.4551 

4.1512*603 

3.0428*603 

a.3R20*«Ot 

3,68S6"*06 

1.3643 

3.3607*703 

4.3797* 

• 04 

1.8855 

1.8168 

4.7527*602 

1.0115*602 

I.l553*-0l 

T.6693"602 

1,0000 

1.994B*-04 

NH 

-0.4117 

3.3037*-04 

1.1585*601 

6.9948*602 

65030906 

5.3917 

0,6631 

1.1197*701 

NH 

4.1376 

1.4977 

6,6022*603 

4.4629*603 

a.7630'>01 

3.6860"*06 

1.4793 

3.6292*703 

5.4780* 

• 04 

1.8979 

1.8685 

4.7005*602 

1.1416*602 

1.27il7*«01 

7.7787"602 

1.0000 

1.8653*>04 

NH 

-0.2036 

2.4792*-04 

1.1550*601 

7.0884*602 

65030907 

4.5538 

0.6627 

1.1649*703 

NM 

0.0930 

1.6217 

2.5504*604 

1,2755*604 

9,t440*«OI 

3.9470"*06 

1,9995 

7.8459*703 

8.6320* 

-04 

1.8233 

1.8200 

4.6159*602 

1.4800*602 

1.453t><01 

7.6182"402 

1.0000 

2,4161*«04 

NM 

0.2702 

2.1562*-04 

1,1108*601 

6.9799*602 

65031001 

7.6682 

0.9378 

4.3773*702 

NH 

29.7280 

1.6010 

5.2572*602 

5.2572*602 

-1.9050*>01 

S.9019"606 

1.0000 

3.2599*703 

NM 

1.8018 

1.7144 

6.4722*602 

5.9822*601 

2.5400‘-02 

7.6335*«02 

1,0000 

3.84t2*>04 

NH 

-0.6066 

1.6431*-03 

1,1891*603 

6.9018*602 

65031002 

7.6148 

0,9297 

5.6211*702 

NH 

21.4690 

1.3949 

5.2477*602 

5.2477*602 

o.oooo*aoo 

3.7232‘706 

1.0000 

4.1162*703 

NH 

1.8242 

1.7402 

6.3884*602 

6.0122*601 

2.S400’«02 

7.59«9“702 

1.0000 

4.9547*-04 

NM 

•0,1606 

1.7904*-03 

1.1858*603 

6.8713*602 

65031003 

7,0969 

0.8962 

7.1759*702 

NM 

14.0007 

1.3024 

9.5951*602 

8.7717*602 

4.7625*«01 

3,9631"706 

1.0939 

4.4525*703 

J.7581* 

-05 

1.8818 

1.8382 

6.4032*602 

7.1267*601 

5.909a*-02 

7,8915"T02 

1.0000 

4,4198*-04 

NH 

0,4096 

9,ai88*-04 

1.2012*603 

7.1449*602 

65031004 

6.2408 

0,9028 

6,2315*702 

NM 

13.6654 

1.3814 

2.1125*603 

1.8549*603 

7.3660'«01 

S.7340‘406 

1,1389 

3.1171*703 

2.7597* 

•05 

1.9019 

1.8805 

6.4106*602 

8.8994*601 

9.2961«-02 

7.8221"*02 

1.0000 

2,1156*«04 

NH 

-0.2265 

4,0290*-04 

1.1804*601 

7,1011*602 

65031009 

5.7736 

0.9563 

8.7173*702 

NM 

5,1246 

1.3858 

4.1933*603 

2.9102*60! 

a.3a20'«oi 

3.6313*706 

1.4409 

4.0333*703 

7.7338* 

•06 

1.9158 

1.9026 

6.4106*602 

9.6128*601 

1 • 1553"«0l 

7.3699*702 

1.0000 

2.3121*-04 

NH 

•0.6857 

3r0527"*04 

1.1350*603 

6.7034*602 

65031006 

5.4349 

0,9410 

1.2648*701 

NH 

1.0532 

1.3904 

6.6822*603 

4.1015*601 

8.7630"-Ol 

3.7278*706 

1.5527 

5.2346*703 

6.7542* 

• 06 

1.9112 

1.8987 

6.4012*602 

1.0789*602 

1.2747". 01 

7.4529*702 

1.0000 

2.5SI2*-04 

NM 

0.1304 

3.0109’-U4 

1.1319*60! 

6.7900*602 

65031007 

4.3418 

0.9179 

1.3390*701 

flH 

0.4062 

1.8255 

2.6448*604 

1.5258*604 

9. 1440". 01 

3,6172*706 

1.7334 

3.8724*703 

1.9327" 

•06 

1.9268 

1.9285 

6.4012*602 

1.5934*602 

l.453t"-ai 

7.6010*702 

1,0000 

1.1588*-04 

NH 

-0.0051 

l.0564*-04 

1.0609*60! 

6,9762*602 

6503-B-5 


EVALUATLO  data  - PA|;S3<JR^  BASED  REFEBENCE  FLOM 


HUN 

D2P0 

DJpw 

riUFO 

H12FW 

H12HD 

H12*W 

H42F0 

H*2*n 

RED2F00 

RED2F*D 

NED2PDVI 

KED2PWH 

UOTAK 

Asosmoi 

*.6191*-0* 

*.lil92'-0* 

11.60*1 

11.60*2 

1 .0290 
1.6290 

•0.ttl3 

•0.1*12 

6.*7l5“t01 

6.*T1*’*41 

2.*12*“4.  1 
3.4J29"t0l 

5.3*««*-01 

BSOSOIOJ 

*,70l7»-o* 

*.7*17"-0* 

10.6109 

19.6109 

1.797* 

1.7976 

•0.019* 

•0.019* 

UlOOS’-Oa 

t.2*9}”*9* 

1.6171*401 

1.6171*401 

BSOIOIOS 

o,**9*"»0* 

*,a*SS"»0* 

19. *710 
14.4709 

1.6996 

1.6597 

-0.191* 

-0.191* 

l,*17fl"40* 

l,4171*t0* 

*.5991*401 

*o9“i9**40l 

*.79*4*»01 

BSOJOtoa 

5,S9**"-9« 

5,OM7»-0* 

9.975* 

9.9191 

1.6690 

1.9010 

•0.2*1* 

-0.279* 

1,4120"404 
1. *211*404 

9,0*13*401 

9,1161*401 

*,029»*-01 

BSOSAlOt) 

2.9057«-0* 

2.S017»»0« 

0,60*0 

*.7*91 

1.**** 

1.066* 

-0.100* 

-0,29q9 

6.9949*401 
6. *9*6*401 

1.4591*401 

1.499**401 

2.21*2*-(ll 

BSOJOigo 

2,9tS**-0‘‘ 

2.*«79*-0« 

T.stoa 

7,7901 

1.64*9 

1.6012 

•0.2272 

•0.2211 

9.64***401 
9. 62*1*441 

4.2109*401 

4.2691*401 

l,6796*»0l 

B90i0t07 

l.7<)77“»0« 

i,*oa*«-oo 

6,0*19 

s,s*s* 

1,6*92 

1.9219 

•0.106* 

•0.299* 

6.9406*401 

6,7987*401 

*.**14*44l 

9.1111*401 

0.3027*-0* 

BSOlOJOl 

S.999*"-0« 

9.99S*"-0* 

10.1910 

10.1910 

1.6112 

1.6312 

0.0*67 

0.0*67 

1.1192*404 

1,1192“40* 

2.9129*401 

2,912**401 

*.0*12*>01 

BSSSOlOi 

7,00l*“»0« 

7.00l*“-0* 

11.1*41 

11.1*41 

1.7919 

1.7919 

•0.121* 

•0.121* 

1.1100*40* 

1.1100*40* 

2,9T«P"401 

2.97*2-401 

7.9411--0S 

fcS«}014i 

9,*ll9*-0« 

S,*11S'>0* 

14.0101 

14.0101 

1.6*22 

1.6*22 

•0.27*1 

•0.2743 

1.919**404 

1.919**404 

1.11*7*401 

1,1167*401 

7,B910*-01 

B5D1010H 

7.001*"-0« 

6.2117«-U* 

♦.Mil 

9.0110 

1,6*90 

1.6797 

•0,1099 

•0,107* 

1,7919*40* 

1,6076*404 

5.0616*401 

3.1121*401 

*.16O4*-01 

tsossios 

7,5o9«*-0* 

*.2*'t9*«04 

6,91*4 

6.6*07 

1.0501 

1,0772 

•0.1*21 

•0.19*7 

2,19***404 

2.22*9*404 

*.*7«7*4U1 
k. 97(10*401 

5.997J*-01 

S90104S6 

9.7171*-0* 

*,*')*2*-0* 

*.*701 

a.so*a 

1,6279 

1.6777 

•0,*9ol 

•0.47*6 

2.*T1«*40* 

2.7*77*40* 

1.719**401 

(.9764*401 

5.5997--01 

*901010/ 

1,1*19*«01 

«.»l***>0* 

3.299* 

4.6*99 

1,7062 

1.6472 

•0,0099 

•0,0091 

4. *121*40* 
9.2*56*444 

1. 7*61*40* 
1,9111*40* 

3,19ol*»01 

*9010*01 

l,S91**-0« 

l.#9*0'-0* 

29.9*91 

29.9690 

1,64*9 

1.64*6 

•0.21*2 

•0.21*2 

l.*09*'40l 

l.*09«*40l 

7.619**402 
7. *200*401 

9,«9*1"-01 

*901010* 

A.lli*"*** 

*,ll]7*«)* 

16.1*14 

16.1*17 

1.611* 

1.6116 

0,199* 

0.199* 

9.2*99*401 

9.2*5**401 

1,1991*401 

1,1991*401 

l.llOl*-02 

*9010*01 

*,l9»T‘-0<t 

l,7**l«.0* 

21.1*76 

21.89*1 

1.6290 

1.6119 

•0.0710 

•0.0729 

4.9217*401 

4,9192*403 

1.1*9**401 

l.l*6**401 

a.D9ie»>ui 

*9010*0* 

9,097l*«0* 

*.m8*»o« 

14.9114 

10,909* 

l.***t 

1.677* 

0.*9k* 

0.6910 

7.095**401 

7.0999*401 

2.1*0**401 

2,17*0*401 

*,*00l»«01 

*9010*09 

1.2*2I*>0* 

a,2i**‘«o* 

15.9992 

19,46*4 

1.6*19 

1.6679 

-0.1977 

•0.1991 

9.***6"401 

9,9171*401 

1.01*6*401 

1.6*01*401 

3.9199*-0l 

*9010*O<i 

i.9011*«0* 

2,1?1E"*0« 

14, 0**7 
11.99*1 

1.6412 

1.6769 

•0,270* 

•0.2*9* 

*,79o«*401 

*,6*4**401 

2. **90*401 
2.**TO“40» 

}.l'*]**>01 

*9010*07 

1.79l9*-0« 

l.*4***>0* 

6.61** 

0.2*** 

1.7414 

1.6111 

0.0*2* 

0.099* 

1.0«6**44« 

1.»029»40* 

*. 72*4*401 
*.9700*401 

1.3962*-01 

*9011001 

l.»*Tl*-0* 

1,*****»0* 

29. *626 
39. *64] 

1.60*0 

1.6040 

•0.6097 

•0.6O97 

1.2**9*401 

1.2*67*401 

*,109**40* 

*.JH9?*40* 

1.1192*-02 

*901109* 

*,99*l"-0« 

*,99*l“-0« 

21.4711 

21.4709 

1.6242 

1.6242 

-0.1*07 

•0,1*07 

*,1207*4u1 

6,1*07*40} 

9.6179*402 

9.*I79*4»I 

i,i*oi*-oi 

*9011001 

*,ll''9*-0« 

*,097S*>9* 

16.1*90 

16.1*11 

1.6793 

1.6620 

0.419* 

0,4190 

6.J9l6*«ol 

6.19*1*401 

7.0111*4(»2 

7.0216*402 

6,*l24*-nl 

*901100* 

i,i»7i«-o* 

1.9797"-0* 

10,7911 

16,7167 

1.6*92 

1,9000 

•0.2*10 

•0,2424 

2.6074*401 
1, 9190*401 

9.6109*402 

9.0*97*402 

1.719**-01 

*9011009 

l.Tia9‘«0* 

l,l*17"-0* 

20.4746 

29,1*60 

1.6*9* 

1,9037 

-0,9297 

-0.9177 

2.9910*401 

1,01***401 

*,****•402 

*.9200*402 

a.T9l9*-ul 

*901100* 

a.o**2"-ff* 

t,s**4*«0* 

1 1.1969 
11.2912 

1,6944 

1.91*6 

0.19*7 

0.19*9 

6.1**9*401 

6.J97**401 

1.0*0**401 

1.0916*401 

1.76««“-01 

*9011007 

•,091*"»09 

*.7aa9«-o* 

VMW 

1.9014 

1.9*60 

•0.0071 

-9,0072 

2.7077*441 

2.7711*401 

9,1*27*402 

9.962**402 

l,l959*-o* 

6503-C-l 


I 


tS0}O}01 

STROUB 

PROriLI 

T48ULATION 

25 

POINTS,  OELTA  AT  POINT  19 

I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/MD 

U/JD 

T/TP 

RHO/PHOD*U/UD 

J 

9.0000" 

mo 

1.0000"+00 

1.00000 

0.92199 

0.00000 

O.OUOOO 

5,2191 1 

0.00000 

2 

2.5400“ 

.04 

1.6904"t00 

1.00000 

0.94949 

0.19520 

O.J9850 

4.41014 

0.08407 

i 

4.5720" 

-04 

2.2245"+00 

1.00000 

0.94195 

0.21506 

0.4B9I2 

4,32979 

0.11297 

<4 

4.B580" 

.04 

S.5940"»00 

1.00009 

0.97415 

0.1199] 

0.61617 

3.73116 

0.16558 

S 

B.blOO" 

-04 

4.0349"400 

1,00000 

0.99210 

0.14107 

0.45003 

3.59001 

0.16107 

b 

1.2954" 

• 01 

5.1170"t00 

1.00000 

0.99511 

9.40049 

0,71400 

3,18814 

0.22457 

7 

1.7272" 

-01 

4.0447"*00 

1.00000 

0.99447 

0.43035 

0.74510 

2.99775 

0.24855 

6 

2.1590" 

-01 

4.9II4*Y00 

1.00000 

0.99799 

0.46261 

0.T7428 

2,79841 

0.27644 

9 

2.6142" 

-01 

7.9564"t90 

1.00000 

0.99917 

0.49560 

0.80093 

2,40965 

0.30491 

19 

1,0490" 

-01 

9.5940**00 

1.00000 

0.99996 

0.S1974 

0.61640 

2,48070 

0.32999 

It 

1.4290" 

-01 

9.9991"*00 

1.00000 

0.99091 

0.55109 

0.61977 

2.12204 

0.34145 

12 

4.1160" 

•01 

1.1499**01 

1.00900 

1.99222 

0.40419 

0.67227 

2.07055 

0.42127 

11 

S.S960* 

-01 

1.1394**91 

1,00000 

1.00774 

0.45405 

0,90377 

1.89776 

0.47421 

14 

4.9124" 

-01 

1.4954**91 

1.00000 

0.99426 

9.71697 

0.93110 

1.56760 

0.56449 

IS 

1.1290" 

• 01 

1,9590**91 

1.00000 

0.99511 

0.79444 

0.95034 

1,42361 

0.66744 

14 

9.1990" 

•01 

2.1699"*01 

1.00000 

0.99421 

9.64320 

0.94409 

1.10730 

0.71747 

17 

1.1504" 

-02 

2,6951**91 

1.00000 

0.99711 

9.93954 

0.98705 

1.10146 

0.89414 

1« 

1.1445" 

• 02 

1.0094**91 

1.00000 

0.99677 

9.99355 

0,99624 

1.00945 

0.96619 

9 19 

1.4712" 

-02 

3,0470**91 

1.00000 

1.00000 

1.90000 

1.60000 

1.00060 

1,00000 

29 

1.5624" 

•02 

1.9491**01 

1.00000 

1.00116 

1.00016 

1.00072 

1.00166 

0.99944 

21 

1.7912" 

-02 

1.9521**91 

1.00000 

1.00427 

1.00064 

1.00226 

1.00266 

0.99941 

22 

2.0044" 

• 02 

1.0759**01 

1.00000 

1.00763 

1.00476 

1.00445 

0.99971 

1.00492 

21 

2.2149" 

• 02 

1.0900**01 

1.00000 

1.01112 

1.90546 

1.00461 

1.00225 

1.00415 

24 

2.411}" 

•02 

1.0797"*0l 

1.00000 

i.otssi 

1.00545 

1.00670 

1,00446 

1.00220 

2S 

2.4441" 

• 02 

1.0fll9>*01 

1,00000 

1.02005 

1.00414 

1.01104 

1.00961 

1.00124 

IN^UT  VARIAUltS  V(U,T|P 
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45010302  STROUD 

PRorae 

TABULATION 

29 

POINTS,  delta  at  point  25 

1 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MD 

U/UO 

t/td 

RHO/RHOO*U/UO 

1 

0.009A**00 

1.00O0**00 

1.00000 

0.90462 

0.00000 

0.00000 

5.19831 

0,00000 

2 

2.5400*-04 

1.1646**00 

l.OOOOO 

0.92743 

0.14165 

0.11455 

4,64225 

0.04517 

1 

4,14l4'-04 

1,1275**00 

1.00000 

0.93364 

0.11147 

0,29455 

4.917011 

0,04007 

4 

5.9414*-04 

1.72TO**0O 

1.00000 

0.94233 

0.16695 

0.40416 

4,42110 

0,06790 

5 

T,491O*-04 

2.1424**00 

1.00000 

0.94673 

0.22649 

0,47714 

4.14109 

0,10941 

4 

9.8552*-04 

1.0914**00 

1,00000 

0.95465 

0.29016 

0.57497 

3.92059 

0,14445 

7 

1.2040"-6! 

1.4129**00 

1.00000 

9.94047 

9.11902 

0.41497 

5.71407 

0.14549 

a 

1.4224*-01 

1.4992**00 

1.00000 

0.94454 

0.12151 

0.42209 

3.49772 

0.14624 

9 

t.669B'-01 

4.4510**00 

1.00000 

0.97205 

0.14011 

0.46917 

3.45110 

0.19179 

10 

2.2706*-01 

4.9045**00 

1,00000 

0.974TI 

0.18041 

0.49147 

3.12114 

0.20846 

11 

2.707**-01 

5.5JTT"*no 

1.00000 

0.96467 

0.40700 

0,72404 

3.14476 

0.22676 

12 

1.1247*-01 

4.0124'*0g 

1.00000 

0,99367 

0.42562 

0.74544 

1.04419 

0,24116 

11 

l.S619*-01 

4.5451**00 

1,00000 

1.00398 

0.44596 

0,74790 

2,94444 

0.25902 

14 

1,9627*-01 

7,O6O9**00 

t.ooono 

1.01074 

0.44515 

0.78719 

2.64150 

0.27510 

15 

4.1917*-01 

T.5S27**00 

1.00000 

t.0tei2 

0.46174 

0.00145 

2,76117 

0,26667 

14 

4.641t*-01 

6.6467**00 

1.00000 

1.02367 

0.50491 

0.62141 

2.45950 

0.10941 

17 

5,9<104*-01 

9.8067**00 

1,00000 

1.02671 

0.55144 

0,65672 

2,40712 

0.35471 

16 

7.1742*-01 

1.6478**01 

1.00000 

1.02201 

0.42774 

0.64749 

2.04497 

0.41697 

19 

8.2372*-0S 

l.4515*+0l 

1.00000 

1.01755 

0.97694 

0.91912 

1.61144 

0.50142 

20 

9.9S5**-01 

t.4494**0l 

1.00000 

1.91543 

0.72521 

0,91474 

1.44612 

0.54149 

21 

9.924S*-01 

t.6551**01 

1.00000 

1.01556 

0.77045 

0.95246 

1.51617 

0.42320 

22 

1.1476*-02 

2.2646**0l 

1.00000 

1.01001 

0.65411 

0.47455 

1.29517 

0.75245 

21 

1.295t"-02 

l.ilSI'+Ol 

1.00000 

1.96344 

0.91624 

0,98594 

1.15269 

0,85521 

24 

1.5040*-02 

2.9777"*01 

1,00000 

1.00006 

0.98067 

0,94442 

i.ome 

0.44514 

D 25 

1.7l6l*-02 

!.0911"*0l 

1,00000 

l.OOOOO 

1.90000 

1.00000 

1,00000 

1.00000 

26 

l.9196*-02 

1,1111**01 

1.00000 

0.99998 

1.00127 

1.00054 

0.99440 

1.00599 

27 

2.1441‘-02 

1.1207**0l 

1.00000 

0,99995 

1.90451 

1.00074 

0.99254 

1,00626 

26 

2.1404*-02 

3.1269**01 

1.00000 

0.99994 

1.00565 

1.00099 

0,99016 

1.01072 

29 

2.5710*-02 

1.1269**01 

1.00000 

0.99994 

1.00565 

1.00099 

0.99016 

1.01072 

IN^Ur  VtKt«UlCS  Y>U,T,f> 
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6S030303  STROUD  PROFILE  TARULATtON  27  POINTS/  DELTA  AT  POINT  2S 


I 

y 

PT2/P 

P/PO 

to/too 

M/MO 

u/uo 

T/TO 

RHO/RHOO 

1 

o.oooo'too 

l.OOOO’lOO 

1.00000 

0.84487 

0.00000 

0.00000 

5.71544 

0.00000 

2 

2.S400"-04 

2.63S3'i00 

1.00000 

0,42774 

0.24511 

0.51424 

4.48772 

0,11570 

3 

4,8260''-04 

3.R4P0'''*O0 

1.00000 

0.44407 

0.31441 

0.62544 

3.46350 

0.15745 

4 

6.6040''«04 

5.1263“t00 

1.00000 

0.46272 

0.36473 

0.64040 

3.58824 

0.14254 

S 

B.8646’-04 

6,l313"t00 

I.OOOOO 

0.47486 

0.40258 

0.73457 

1,32419 

0.22063 

6 

1.1046*-D3 

6.T422‘fOO 

1,00000 

0.98402 

0.42560 

0.75462 

3.18560 

0.25845 

7 

t.3233**03 

7.5531*y00 

1.00000 

0.44443 

0.45063 

0.78534 

3.01710 

0.25857 

e 

1.5744*-03 

B.0725"t00 

1.00000 

1.00048 

0,46643 

0.80043 

2.44234 

0.27221 

4 

1.6442"-03 

•.86B5'y00 

1.00000 

1.00287 

0.44085 

0.81448 

2,74063 

0.24585 

to 

2.1TlT*-03 

4.563S"yOO 

1.00000 

I.01S15 

0.51082 

0.83407 

2.64808 

0.31044 

U 

2.S85T"-0S 

4.8343*700 

1.00000 

1.01470 

0.51853 

0.84614 

2.66274 

0.31776 

12 

2.9»72"-03 

1.0737*t0l 

1.00000 

1.02320 

0.54286 

0.663n 

2.52803 

0.54145 

13 

3.4823''>03 

1.0447*701 

1,00000 

1.02512 

0.54838 

0.86730 

2.50135 

0.54673 

14 

3.7287'-03 

1.1468*701 

1.00000 

1.02547 

0.56187 

0.87534 

2.42735 

0,56064 

IS 

4.1504*-01 

1.1468*701 

1.00000 

1.02547 

0.56187 

0.87534 

2.42735 

0.56064 

16 

4.S745''>0S 

1.2040*701 

1.00000 

1.02408 

0.57754 

0.8BS60 

2.34032 

0.57756 

IT 

5.4204''«03 

1.2424*701 

1,00000 

1.02334 

0.54747 

0.84405 

2.23544 

0.54444 

15 

6.7005’-01 

1.2442*701 

1.00000 

1.02140 

0.54460 

0.84401 

2.22310 

0.40214 

1« 

8.003S‘>93 

1.4541*701 

1.00000 

1.02343 

0.63588 

0.41223 

2.05806 

0.44525 

20 

R.2556*-03 

1.6764*701 

1,00000 

1.02642 

0.68415 

0.43345 

1.86353 

0.50117 

21 

t.05T4'-02 

1.4608*701 

1.00000 

1.02421 

0.74137 

0.45527 

1.66028 

0.57537 

22 

1.1674><a2 

2.3213*701 

1.00000 

1.02462 

0.80821 

0.47275 

1.44861 

0.67150 

23 

1.3076**02 

2.7784*701 

1.00000 

1.01342 

0.88571 

0.46578 

1.23874 

0.74574 

24 

t,5006’>02 

3.3642*701 

1.00000 

1.00315 

0.47681 

0.44784 

1.04352 

0.45625 

0 25 

1.7120*-02 

3.4288*701 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

26 

1.4271‘>02 

3,4145*701 

1.00000 

0.44885 

0.44866 

0.44421 

I.OOIIO 

0.9481  1 

27 

2.1384<«02 

3.4011*701 

1,00000 

0.44827 

0.44601 

0.44051 

1.00501 

0.44555 

INPUT  VARIAOLES  V/UiT.P 
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28  POINTS/  DELTA  AT  POINT  26 


1 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MO 

U/UD 

T/TP 

RHO/RMOD 

1 

0.0000*700 

1,0000*700 

1.20538 

8.84516 

0,00000 

0.00000 

4.15084 

0. 00000 

2 

2.5400*-04 

2.4185*700 

1.20338 

0,44148 

0.51454 

0,56444 

1,18424 

0,21534 

5 

4,5466‘>04 

5.4586*700 

1.20338 

0.45476 

0,55455 

0.61461 

3.05411 

0.24414 

4 

b.8326*«04 

4.7567*700 

1,20336 

0.46622 

0.42655 

0.70038 

2.64633 

0.31258 

5 

8,9408*«04 

5.0784*700 

1.20338 

0,97448 

0.44256 

0.71887 

2.63416 

0.S2778 

6 

l.ll00*-03 

6.4104*700 

1.20280 

0.48268 

0.50501 

0,77487 

2.37300 

0.54276 

7 

1.3183**03 

7.2451*700 

1.20222 

0.44257 

0.51441 

0.80654 

2.21573 

0.43370 

8 

1.52l5*-05 

7.4346*700 

1.20140 

1,09660 

0.56424 

0.82484 

2.16305 

0.46041 

4 

l.70ll*-03 

8,2704*700 

1.14477 

1.01273 

0,57681 

0.64082 

2.12475 

9,47478 

10 

2,ll0r*<05 

4,4461*700 

1.14802 

1.01951 

0,61842 

0.66488 

1,47534 

0.52756 

11 

2,6055*>U3 

1,0004*701 

1.14615 

1.02548 

0.63740 

0.84331 

1.41742 

0.55104 

12 

3,02Sl*-03 

1.0622*701 

1.14323 

1.02761 

0.65810 

0.64551 

1.84464 

0.87T56 

15 

3.4I63*'<05 

1.0840*701 

1.14020 

1.02742 

0,66723 

0.84488 

1.81846 

0.18882 

14 

5.81Sl**05 

1.1169*701 

1.18775 

1.02756 

0.67565 

0.40451 

1.74042 

0.14443 

15 

4.71l7*-«3 

1.1342*701 

1,17435 

1.02530 

0.68285 

0.40682 

1.76155 

0.60642 

lb 

5.56?7"-03 

1.1453*701 

1,16478 

1.02326 

0.68478 

0.90686 

1.75174 

0.60488 

17 

6.4645*«U5 

1.1620*701 

1.16004 

1.02171 

0.64023 

0.40882 

1.73164 

0.60813 

18 

7.2265*«03 

1.1420*701 

1.15041 

1.02138 

0.64420 

0.41244 

1.70485 

0.61604 

14 

8.04SO*-05 

1.2340*701 

1.13834 

1.02175 

0.71141 

0.41848 

1.66631 

0.62782 

20 

8.4506*-03 

1,3052*701 

1.12637 

1.02206 

0.71240 

0.42817 

1.60603 

0.65046 

21 

l.0240*«02 

1,4714*701 

1.10712 

1.02435 

0.74004 

0.94845 

1.47823 

0.71014 

22 

l.l52l*-02 

1,5442*701 

1.08415 

1.02145 

0.81422 

0.46061 

1.34141 

0.75165 

25 

1.5I90*«02 

1.4242*701 

1,06556 

1.01673 

0.84662 

0.44282 

1.20150 

0,87163 

24 

l.4724*-02 

2,1405*701 

1.04516 

1.01008 

0.44564 

0.44245 

1.10144 

0.44173 

25 

1„6807*»02 

2.3175*701 

1.02112 

1.00574 

0.48482 

0,44853 

1.02804 

9.44181 

D 26 

1.6476"«02 

2.3081*701 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

27 

2.0437"-02 

2.4177*701 

0.48016 

0.44855 

1.00611 

1.0DD61 

0.48871 

0.44146 

28 

2.5020*>02 

2.4254*701 

0.45416 

0.44841 

1.00741 

1.00040 

0.48604 

0,47356 

INPUT  VAPIASLES 


Y/U/T/P 
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24 

POINTS#  DELTA  AT  POINT  22 

I 

y 

PT2/P 

P/PB 

TO/IOD 

M/Mn 

u/uo 

T/7D 

rho/rhoo+u/uo 

1 

0,0000" 

+ 00 

l,0000“+fl0 

1.34775 

0.89139 

0.00000 

o.onooo 

3. 7481 1 

0.00000 

2 

2.S400" 

•04 

3,1561’tOO 

1.34634 

0.94360 

0,37092 

0.61550 

2.75351 

0.30095 

i 

4.3bSS" 

-04 

3.9417"+00 

1.34S02 

0.96405 

0,40804 

0.66331 

2.64124 

0.33757 

4 

b.42b2* 

-04 

u,b262"+00 

1,34370 

0.18190 

0.44710 

0,70945 

2.51564 

0.17894 

5 

S.bbU" 

-04 

6.0S48"+00 

1.34163 

0.99645 

0.51945 

0.77864 

2,24689 

0.46493 

b 

1.2725* 

-03 

7.l399"+00 

1.33898 

1.01575 

0.56802 

0.82309 

2.09973 

0.52488 

7 

1.7043" 

-03 

7,97*4"+00 

1.33559 

1.02879 

0.60285 

0.85220 

1.99815 

0.56957 

B 

2.1209" 

-03 

8.2t40'+O0 

1.31154 

1.03504 

0.61247 

0.86101 

1.97629 

0.58012 

» 

2.S400" 

•03 

8.6766’tOO 

1.32749 

1.03645 

0.63016 

0.87276 

1.91694 

0,60419 

to 

2.1870" 

•03 

e.7705*+00 

1.12212 

1.01626 

0.63397 

0.87487 

1.90435 

0.60730 

11 

3.4312" 

-03 

B.8662"t00 

1.31674 

1.03450 

0.63762 

0.87611 

1.88881 

0.61090 

12 

4,2901" 

•03 

S.9991*+00 

1.10591 

1.01087 

0,64267 

0.67776 

1.86542 

0,61449 

13 

5.1105" 

-03 

9.3175*tO0 

1.29241 

1.02511 

0.65459 

0.88227 

1.81661 

0.62769 

14 

6.0173" 

-03 

9,659b*+00 

1.27611 

1.02190 

0.66716 

0.88668 

1.77432 

0,61')2S 

IS 

6.8097" 

-03 

I.OIOS’+OI 

1.26077 

1.02421 

0.68330 

0.89749 

1.72518 

0.65589 

lb 

7.6581" 

-03 

l.0765"+0t 

1.24465 

1.02548 

0.70625 

0,90977 

1.65938 

0.68239 

17 

8.5776" 

• 03 

1.I585"+01 

1.22439 

1.02634 

0.73188 

0.92117 

1.58310 

0.71415 

IS 

1,0226’ 

-02 

1.3575"+01 

1.18867 

1.02931 

0.79694 

0.95162 

1.42586 

0.79312 

19 

1.1928" 

•02 

t.619b"+0t 

1.14626 

1.02700 

0.87300 

0.97779 

1.25427 

0.89159 

20 

1.3635" 

-02 

1.8523"+Ot 

1.10376 

1.01436 

0.93540 

0.99049 

1.12107 

0.97519 

21 

1,5339" 

-02 

2.0109'+01 

1.05362 

1.00505 

0.97571 

0.99657 

1.04321 

1.01129 

D 22 

1.7460" 

•02 

2.t099"+Ol 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

l.OOOOO 

23 

1.9187" 

• 02 

2.1477"+01 

0.95692 

0.99802 

1.00913 

1.00116 

0.98426 

0.97336 

24 

INPUT 

2.0BB4"-02 
VA9IABLC8  Y 

2.1816’+01 

U,T,P 

0.91377 

0.99735 

1.01723 

1.00269 

0.97161 

0.94299 

65030306 
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26 

PUlNTSf  DELTA  AT  POINT  23 

I 

y 

PT2/P 

P/PO 

TO/TOO 

;i/MO 

U/UD 

T/TO 

RHO/RHBD’U/UD 

1 

0.0000’ 

• 00 

l.OOOO’+OO 

1.65479 

0.69379 

0.00000 

0.00000 

3.59146 

0,00000 

2 

2.5400" 

-04 

3.4813"+00 

1.65650 

0.96247 

0.39073 

0.63576 

2.64747 

0.39779 

3 

4.2672" 

• 04 

a.2170"t00 

1.65478 

0.98821 

0.43640 

0.69498 

2.51307 

0.45762 

4 

6.1754' 

• 04 

5.0391*+00 

1.65149 

1.01026 

0,48362 

0.74603 

2.37962 

0.51775 

S 

8.1566" 

• 04 

1,9416*tQ0 

1.64820 

1.02274 

0.52976 

0.79021 

2.22494 

0.58537 

6 

1.1056" 

•03 

6,7605“  + 'i0 

1.64318 

1.02657 

0.56833 

0.82217 

2.09281 

0,64553 

7 

1.6916" 

• 01 

7.172t"+UO 

1,63653 

1.03022 

0.58674 

0.83601 

2.03018 

0.67390 

8 

2.1161" 

•03 

7.3606"+00 

1.62829 

1.02872 

0.59498 

0.84109 

1.99842 

0.68531 

9 

2,5578" 

• 03 

7,6208"tOO 

1,61999 

1.02713 

0,60616 

0.84797 

1.95697 

0,70195 

10 

2,9820’ 

■03 

7,9895"+00 

1.61163 

1.02412 

0,60483 

9.B4S84 

1.95577 

0.69703 

11 

1.1960" 

•03 

T.720S’+00 

1.60171 

1.02252 

0,61036 

0.84884 

1.93397 

0,70302 

12 

1,8202’ 

•01 

7.7205"+00 

1.59092 

1.01900 

0.61039 

0.84736 

1.92729 

0,69949 

13 

4.6914" 

-0! 

7,B872"+00 

1.56522 

1.01632 

0.61740 

0.85080 

1.89900 

0.70126 

14 

5.9321’ 

• 01 

8.276l‘+00 

1,53529 

1.01527 

0,63345 

0.66043 

1.84506 

0.71597 

IS 

6.1856" 

• 03 

4,1334"+00 

1.50294 

1.59125 

0.43219 

0.87393 

4.08890 

0.32123 

16 

6.7920’ 

• 03 

9.2085"+00 

1.48718 

1.01838 

0,67034 

0.88339 

1.73669 

0.75648 

17 

7.6657’ 

•01 

9.7351"+00 

1.44901 

1.01921 

0.69030 

0.89461 

1.67967 

0.77180 

18 

8.5268’ 

-03 

1.0604’+0t 

1.41001 

1.02075 

0.72201 

0.91152 

1.59365 

0,80638 

19 

1.0241" 

•02 

t.2892"+0l 

1.32116 

1.01827 

0.79950 

0.94491 

1.39682 

0.69372 

20 

1.1915" 

•02 

l,5508"l0t 

1.23654 

1.01249 

0.87974 

0.97154 

1.21958 

0.98504 

21 

1.3625* 

-02 

l,7612’«0i 

1.15435 

1.00456 

0.93929 

0.98604 

1.10201 

1.03287 

22 

1.3124’ 

-02 

t.9027’+0l 

1.07553 

l.OOOIT 

0,97732 

0.99429 

1.03583 

1.03319 

0 21 

1,7041* 

• 02 

t.9898"+0l 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

24 

1.8793" 

-02 

2.0610’+01 

0.92948 

0.99956 

1.01816 

1.00421 

0.972T8 

0.95951 

25 

2.0419" 

• 02 

2.U16*  + 0t 

0.87056 

0,99875 

1.03086 

1.00679 

0.95382 

0.91892 

26 

INPUT 

2.2tS4’-02 

VAR1A8LC8 

I.1419"+01 

y»u,T,p 

0.31665 

0.99930 

1.03891 

1.00092 

0.94310 

0,87364 

65030307 

STROUU 

PROFILE 

TABULATION 

10 

POINTS,  DELTA  AT  POINT  16 

I 

V 

PT2/P 

P/PO 

TO/TOD 

11 /MO 

U/UD 

T/TO 

RHO/RHODAU/UO 

1 

0 

OOOO'+OO 

1.0000*900 

3.37830 

0,80944 

0.00000 

0.00000 

3.22454 

0.00000 

2 

2 

5400*-04 

3,1717"900 

3.36985 

0.97871 

0.19901 

0,62909 

2.48576 

0.85284 

3 

4 

l9l0"-04 

3.3202'900 

3.16310 

1.00540 

0.44608 

0.68820 

2.38009 

0.97243 

4 

6 

S246"-04 

4,1935‘9O0 

3.35865 

1.02912 

0,48196 

0.71165 

2.29807 

1,07096 

5 

8 

S85l"-04 

4.5750*900 

3.14625 

1.04494 

0.49491 

0.74955 

2.29380 

1,09347 

6 

1 

2751"«0S 

4.6997*900 

3.12425 

1.04291 

0.50250 

0.75580 

2.26229 

1.11059 

7 

1 

6l«l"-03 

4.7044*900 

3.20725 

I.D15T8 

0,50278 

0.75347 

2.24577 

1 . 10624 

8 

2 

1260*-03 

6.1215*900 

1.26145 

0.872T6 

0.58184 

0.75159 

1.66861 

1.46996 

9 

2 

5603"-03 

4.7006*900 

1.21055 

1.02107 

0.50255 

0.74862 

2.21903 

1.08616 

10 

2 

9870"-03 

4.8249*900 

1.16558 

1.01887 

0,51000 

0.75372 

2.18415 

1.09237 

11 

3 

40tl"-03 

4,9|l»"+00 

3.10110 

1.01621 

0,51524 

0.75733 

2.16050 

1.08712 

12 

5 

I460"-03 

5.9866*900 

2.60500 

1.01148 

0,57480 

0.80385 

1.95574 

1.10805 

13 

6 

8174"«03 

1.1082*900 

2.16210 

1.00670 

0.67701 

0.87014 

1.65182 

1.13695 

14 

1 

5I66"-93 

1.1118*901 

1.68515 

1.00100 

0.79972 

0.93048 

1.35374 

1.13084 

15 

1 

0229*-02 

1.4489*901 

1.24110 

0.00082 

0.91778 

0.9T479 

1.12808 

1.07426 

0 16 

1 

l935"-02 

1.7111*901 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

17 

1 

)652"-02 

1.8301*901 

0.I51SS 

1.00150 

1.01516 

1.01020 

0.95236 

0,90306 

18 

1 

5J3T"-02 

1.9549"901 

0,72070 

1.00444 

1,07078 

1.02058 

0.90843 

0,81978 

19 

1 

7051*-02 

2.0712*901 

0.61815 

1.00505 

1.19294 

1.02883 

0.87012 

0.74296 

INFUT  VAFUDLe*  V«U>T,F 


6503-C-4 


bsojoaol  3T40U0  PRoriLC  tabulation  la  POINTS.  DELTA  AT  POINT  la 


I 

Y 

PT2/P 

P/PO 

TO/TOO 

M/MD 

U/UO 

T/TD 

RHU/RHOO' 

1 

o,oooc"*oo 

1 .OOOO'YOO 

1.00000 

0.41861 

0.00003 

0.00000 

5.57182 

o.ooooo 

2 

2.5AOO’'-0« 

1 .8119"*0» 

i.onooo 

0.57766 

0.12262 

0.11211 

6,48790 

0.04814 

i 

7.010«"-04 

2,33?S"tOO 

1.00000 

0,76751 

0.14961 

0.42119 

8.00098 

0.05287 

4 

l.ltUO’“OJ 

9.7S75“K)0 

1.00003 

0.89540 

0.21106 

0.62091 

7.17174 

0.08658 

5 

l.SSRS'-OJ 

9.7A9|J"*00 

1.00000 

0.894A5 

0.14206 

0.75552 

4.87851 

0.15487 

b 

i.oTsr-oi 

1 ,2948"t01 

1.00000 

0.90642 

0.19677 

0.80403 

4.10646 

0.19580 

7 

l.J7Jl*-01 

1.7762"*0l 

1.00000 

0.91877 

0.46711 

0.86004 

1.18971 

0.25172 

6 

«,99b2"-01 

2. 186b”»01 

1.00000 

0.96669 

0.51961 

0.S961S 

2.97570 

0,30121 

9 

6.5557*-0I 

?.695J"*0l 

1.00000 

0.99092 

0.57264 

0.92666 

2.61866 

0.35387 

10 

S.bSAS''-Ul 

J,2968"t01 

1.00000 

1.01876 

0.64042 

0.95S86 

2.24171 

0.42774 

11 

l.9SlS*-02 

t.OSSl’AOl 

1.00000 

1.01166 

0.71 104 

0.98128 

1.90457 

0,51522 

12 

1 ,29i|9“-02 

S.0S7J"«0l 

1.00000 

1.01156 

0.795IS 

0.99417 

1.56111 

0.63601 

IS 

1.50SJ*-02 

6.10S9*T01 

1.00000 

1.0I69S 

0.88860 

0.99851 

1,26269 

6,79078 

U 

l.72ll"-02 

7.P292**0l 

1,00000 

1.00162 

0.95170 

0.99692 

1.09729 

0,90851 

IS 

l.91SS'-02 

7.7629"t0l 

1.00000 

0.99861 

0.98677 

0.99811 

1.02152 

0,97517 

16 

2.iasi"-02 

7.97I2**01 

1.00000 

1.00000 

1.00000 

1.00000 

1,00000 

1.00000 

17 

2.J9SO*»02 

7,97I7**01 

1.00000 

1.00015 

1.00001 

1.00008 

1. 00010 

0.99998 

IS 

a.S7Sl"-02 

7,4315'«01 

1.00000 

0.99949 

0.99762 

0.99956 

1,00190 

0.99568 

INPUT  VANtAOLCa  TiU.T.P 


65010802  8TROUO 

profile 

TAnULATIDM 

19 

POINTS,  DELTA  AT  POINT  18 

1 

Y 

PT2/P 

P/PD 

T8/T80 

N/HD 

U/UD 

T/TO 

RHO/RHOD 

1 

o.oooo"*oo 

1 .OOOO'YOO 

1.00000 

0.41498 

0.00000 

0.00000 

5.14840 

0.00000 

2 

2.5400"-04 

2.1076"y00 

1.00000 

0.52981 

0.14140 

0.11212 

5,51721 

0.06020 

1 

H.9916*-04 

2.1598'AOO 

1.00000 

0.74499 

0.15150 

0.42019 

7,50061 

0.05605 

4 

l.S721«-01 

6.1957"Y00 

1.00000 

0.81595 

0.27788 

0.65860 

5,61742 

0.11724 

5 

2.I869--01 

9.175S*f00 

l.UOOOO 

0.86129 

8.11712 

0.71117 

4.71217 

0,15497 

6 

1.4519"-01 

1.2240*901 

1.06000 

0.88600 

0.19212 

0.78795 

4.01801 

0.19511 

7 

S.1281‘-01 

1.5881*901 

1.00000 

0,90619 

0.44877 

0,81246 

1,44084 

0.24191 

8 

6.4S67*«01 

1.9142*901 

1.00000 

0.91961 

0.49196 

0.86104 

3.01847 

0.28118 

9 

7.7216--01 

2.2452*901 

1.00000 

0.91241 

0.51597 

0.88425 

2.72182 

0.32487 

to 

9,0145''401 

2.6577*901 

1.00000 

0.94409 

0.58411 

0.90611 

2,40657 

0,37652 

11 

|,0279".02 

1.1585*901 

1.00400 

0.95607 

0.61685 

0.92691 

2.11841 

0.41755 

12 

I.UaO'>02 

1.7155*981 

i.ooono 

0.96815 

0.69219 

0.94504 

1.86292 

0.50729 

U 

1.2850*402 

4. 2591*901 

1,00000 

0.98171 

0.74192 

0.96084 

1,67719 

0.57289 

14 

|.4I05*«02 

4, 9977*901 

1.00000 

0.99248 

0.80414 

0.97579 

1.47175 

0.66181 

IS 

1.5469*.02 

5.5599*901 

1.00000 

1.08655 

0.84877 

0.98850 

1.15614 

0.72880 

16 

l.7511*-02 

6.6S06*901 

1.00000 

1.01627 

0.93105 

1.00215 

1.15856 

0.86500 

17 

l.9680*-02 

7.4492*901 

1.00000 

i. 01111 

0.98151 

1.00521 

1,04464 

0.96226 

D IB 

2.l775“-02 

7.6996*901 

1,08008 

1.00800 

I.onooo 

1.00000 

1,00000 

1.90000 

19 

2. J929"«0I 

7.7067*901 

I.08Q08 

0.99217 

1,00047 

0.99611 

0.99112 

1,00484 

INPUT  VARIAULES  TiUfTiP 


tso 


oao) 


STROUD 


PROriLt  TABULATION  17  POINTS,  DELTA  AT  POINT  16 


Y 

PTI/P 

P/PO 

TO/TOO 

M/MO 

U/UD 

T/TD 

RHO/RHODAU/UO 

0.0000"*00 

1 .0000**04 

1,16418 

0.42497 

0.00009 

0.00000 

4.66447 

0,00000 

2.5400"»04 

1. 7142**00 

1.16418 

0.61797 

0.12910 

0.11650 

6.00106 

0,06119 

6.71lO*-04 

6.0950**00 

1.16226 

0.02061 

0,29540 

0.65147 

4.06105 

0.19577 

l.0922*-01 

9.0958**00 

1.15856 

0.80666 

0.16612 

0.74727 

4.16111 

0.20005 

1.5167*-01 

I.1119**0l 

1,15751 

0,90155 

0.40750 

0.70647 

1,72492 

0,24419 

1.9482*-01 

1.2099**01 

1.15181 

0.91129 

0.42547 

0.00419 

1.57261 

0.25972 

2.1749*-01 

1.1169**01 

1.15128 

0.92112 

0.44461 

0.02005 

1.40155 

0.27001 

4.4981*-01 

1 .8247**01 

1.11848 

0.95016 

0.52614 

0.07625 

2.77161 

0.15967 

6.675l*-01 

2.4027'*Oi 

1.12115 

0.97071 

0.60560 

0.91587 

2,20651 

0.44906 

8.7712«-01 

1.1527**01 

1.11099 

0.99286 

0.69545 

0.95124 

1.87087 

0.S64OB 

l.O892'-02 

1.9912**01 

1.09155 

1.01621 

9.78171 

0.90041 

1.56488 

0.68512 

I.1051**02 

5.0912**01 

1.07611 

1.01009 

0.B8647 

1.00295 

1.28007 

0.84115 

1.5174**02 

5.7721**0l 

1.05708 

1.01159 

0.94421 

1.00510 

l.lllll 

0.91757 

l.7»3**02 

6.179l**0l 

1.01647 

1.01191 

0.97720 

1.00178 

1.05514 

0.58602 

l.9419*-02 

6.4196’«9l 

1.02167 

1.00115 

0.99774 

1.00047 

1.00547 

1.01658 

2,0569*-02 

6.4686**01 

1.00000 

1.00000 

1,00000 

1.09000 

1.00000 

1.00000 

2.2616**02 

6.5570**01 

0.96892 

0.99980 

1.00606 

1.00052 

0.98744 

0.50165 

INPUT  VARIA9LES 


y,U/T,p 


65U3-C-5 


bSaiOBOH  STROUU 

PROriLE 

TABULATION 

15 

POINTS/  DELTA  AT  POINT  12 

I 

V 

PT2/P 

P/PD 

TO/TOO 

•1/MD 

U/UO 

T/TD 

RhO/RHOO>U/UD 

1 

O.OOOO’tOO 

1.0000"»00 

I.J5654 

0.42282 

0,00090 

0.00000 

3.88178 

0.00000 

i 

a.5<ioo""OR 

J.5585“*0(J 

1.35720 

0.71438 

0.24109 

0.50753 

4.43183 

0.15543 

i 

1.0022'tOl 

1.35554 

0.83840 

0,42885 

0.74893 

3.07847 

0.32977 

(I 

I.OlbO'-OJ 

1 . J05i(“*0l 

1.35054 

0.87215 

0.49778 

0.80912 

2.84204 

0.41380 

5 

1 .4097"-OJ 

1 ,5672’tOl 

1.34444 

0.88086 

0.53888 

0.83725 

2,41590 

0.48812 

b 

I.a512*-0J 

1 .7008'*01 

1.33805 

0.90148 

0.S8S61 

0.85868 

2.28988 

0,50499 

7 

2.i6tl2"*0S 

1.9082'tOl 

1.33134 

0.41057 

9.59806 

0.87181 

2,13833 

0.54289 

6 

R.17'»0’-01 

S.<l6l2"*0t 

1.20782 

0.4381 1 

0.67888 

0.91098 

1.80063 

0.85153 

« 

6.5126*>05 

1.03«0"«OI 

1.22537 

0.98129 

9.75589 

0.94248 

1.55548 

0.74246 

10 

8.b6b1’-01 

3.7J7l**(U 

1.15348 

0.98841 

0.83931 

0,97212 

1,34151 

0.83587 

11 

l.0785"*0i 

4.fe044''«Dl 

1.05862 

1.00474 

0.93274 

0.99427 

1.13829 

0.92456 

D W 

1.248b‘-0I 

5.*«54"+0» 

1.00000 

1.00000 

1. 00000 

1.00000 

1.00000 

1.00000 

li 

l.5mj*-02 

4.}089**ai 

0.43478 

0.99304 

0.89135 

0.98270 

1.21548 

0.75576 

U 

i.7iei*-oj 

4.1840*701 

0.88454 

0.98884 

0.89938 

0.98189 

1.19148 

0.72880 

15 

INPUT 

l.9a25*-0* 

VARIAJLCS 

4.176*"401 

T»U,T,P 

0.85734 

0.98875 

0.88789 

0.97907 

1.21594 

0.84033 

85030805  STRDUO 

PROFILE 

TABULATION 

20 

POINTS/  DELTA  AT  POINT  18 

I 

y 

PT2/P 

P/PO 

TO/TOO 

M/MO 

U/UD 

T/TD 

RHO/RHnU«U/UO 

1 

0.0000*700 

1.0000*700 

1.75742 

0.43644 

0.00000 

0.00000 

3.55421 

0.00000 

2 

2.5400*-04 

5,1628*700 

1.75575 

0.81765 

0.11883 

0,83350 

3.95J94 

0.28134 

3 

4.7752**04 

7.8870*700 

1.74870 

0.89118 

0,40110 

0.73711 

3.37565 

0.38195 

4 

6.73t0*>04 

1.1803*701 

1.74703 

0.91828 

0.49635 

0.61701 

2,70957 

0.52879 

5 

9.1948**04 

1,4149*701 

1.73998 

0.94794 

0.54615 

0.65770 

2.46449 

0.60535 

8 

1.1430*.03 

1.5207*701 

1.73460 

0.95683 

0.56807 

0.67219 

2.37404 

0.63727 

7 

1.3005*-03 

1.8435*701 

1.72940 

0.96187 

0.50920 

0.86398 

2,25091 

0.67917 

8 

1.7450"«03 

1,8419*701 

1.71529 

0.97130 

0.82510 

0.90290 

2,08829 

0.74234 

9 

2.1692*-03 

1.9680*701 

1.69952 

0.97395 

0.84834 

0.91267 

1.99477 

0.77775 

10 

2.59oa*»03 

2.0803*701 

1.67836 

0.97997 

0.68496 

0.92115 

1.91900 

0.80564 

11 

2.9972*-03 

2.1495*701 

1.65906 

0.98508 

0.67820 

0.92721 

1,80031 

0.61613 

12 

4.2418*«US 

2.3888*701 

i. 58352 

1.00114 

0.T1183 

0,94825 

1.75010 

0.85225 

13 

5.3137'‘«03 

2.5907*701 

1.52209 

1.01548 

0.74376 

0.98117 

1,67005 

0.67801 

14 

6,4897*>03 

2.9136*701 

1.43764 

1.02767 

0.70957 

0.97011 

1.53462 

0.91610 

15 

7,4625*«03 

3.2285*701 

t. 16024 

1.03073 

0.83180 

0.90056 

1,41249 

0.95202 

16 

8,9154*. 03 

3,7200*701 

1.23719 

1.02898 

0.69375 

0.99000 

1.24710 

0.99015 

17 

9>5BS4"-0S 

1.9959*701 

1.17745 

1,02110 

0.92860 

1,0(1051 

1.16592 

1.0I04U 

18 

1 .0860*>02 

4.1622*701 

1.08092 

1.01082 

0.968/3 

1.00137 

1.06052 

1.01299 

0 19 

I.1694*«02 

4.6451*701 

1.00000 

1.00000 

1.00000 

1.00000 

1.00080 

1.00000 

20 

INPUT 

1.3884*'0P 

VARIA0LC3 

4.7854*701 

Y/UiT/P 

C. 91221 

0.96279 

1.01511 

0.99316 

0,95721 

0.94647 

6503-C-<i 


6;9}0B06  STftOUD 

PROFlue 

TABU1.4TI0N 

17 

points,  delta  A7  point  16 

I 

Y 

PT2/P 

P/PO 

ro/ioB 

M/MO 

U/UD 

I/TD 

RHO/RHOmU/UD 

1 

O.OOOO'tOO 

1.0000*700 

2.0*343 

0.44044 

0.00000 

0.00000 

3.26100 

0.00000 

2 

2.5400"-04 

S.S7S9*700 

2, 04144 

0.7294S 

0,35139 

0.61024 

3.01636 

0.42112 

3 

5.2J24"-04 

a.SIB2*709 

2.07149 

0.9S463 

0.44181 

0.74457 

3,15350 

0,5159* 

4 

7.162S''>04 

1.0967*»C1 

2.00443 

0.97230 

0.50471 

0.43473 

2.75497 

0,61004 

5 

9.4742"-04 

1.2620*701 

2.0S620 

0.97852 

0,54319 

0.45997 

2.50731 

0,70525 

b 

1.3157*-0I 

1 .4S96"701 

2.14172 

0.94290 

0.50147 

0.48160 

2,29472 

0.74304 

r 

1.63SS*>03 

t.SlS2*731 

2.02294 

1,02054 

0.59706 

0,90575 

2.30132 

0.79621 

6 

2.l00b*>03 

1. *170*701 

1.99349 

1.02139 

0.61742 

0.91520 

2.19722 

0.41051 

9 

2.S60b*>03 

l.*B9l*701 

1.9S442 

(.92107 

0.63145 

0.92096 

2,12714 

0.44794 

10 

2.9464--03 

1.7404*701 

1.9270* 

1.01942 

0.64125 

0,92417 

2.07704 

0.45745 

11 

3.9929*-03 

1,96***701 

1.42304 

1.01707 

0,64274 

0,93444 

1.44923 

4,90560 

12 

S.0724*-03 

2.3072*701 

l,*9S7* 

1.02344 

0.74045 

0.95974 

1.67420 

0.96974 

1} 

6,1747"-0S 

*.70SO*70l 

1.54174 

1.0246* 

0.403'!2 

0.97456 

1.44344 

1.01701 

14 

7.2lBr*-03 

1.1133*701 

1.3*469 

1.02410 

0.4*573 

0.9*946 

1.30713 

1.03329 

IS 

t.294b*-43 

1. *241*701 

1.17710 

1.01174 

0.93205 

0.99575 

1.14117 

1.02692 

D U 

9.3245'-e3 

4.1649*701 

t. 00000 

1.00000 

1.00000 

1.40000 

1.00000 

t.OOOOll 

17 

INPUT 

i.i«9i'-e2 

vaniables 

4.4100*701 

V,U,7,P 

0.4S426 

4.94025 

1.0l.'932 

0.99649 

0.93794 

0.90791 

65010407  ITNO'JO 

PMPtue 

TABULATION 

14 

POINT*,  DELTA  AT  POINT  11 

I 

Y 

PT2/P 

P/PO 

70/700 

M/HD 

U/JD 

T/TO 

NHO/RHODAU/UO 

1 

0.4440**00 

1.0000**06 

3.70191 

0.44775 

0.00000 

0.00000 

2.59424 

O.OOODO 

2 

2.5t00*-04 

4.4673*409 

1.499*1 

0.02SB0 

0.37635 

0.63531 

2.44970 

0.82484 

3 

4.4260*>«4 

5.10«6’400 

1.418*5 

0.96104 

0.39407 

0.70447 

1.10452 

0.40444 

4 

7.03S4*«04 

*.5594*100 

1.54702 

0.9B049 

0.443*5 

0.75454 

2.92155 

0.92552 

5 

«.4294*>04 

4,4B4«*lOO 

1.49940 

1.00571 

0.50942 

0.42CA8 

2,59448 

1.10614 

6 

t.3l3*'«»l 

•>.7791*100 

1.17031 

1.00790 

0.54902 

0.B4449 

2.1B842 

1.19731 

1.5265*>'03 

1.01*3*101 

1.27771 

1.01014 

0.559*1 

0.B56O6 

2.33951 

1.19939 

4 

1,9S43*«03 

I.1493*/0t 

2.9140* 

1.01140 

0.59754 

0.47449 

2.1*145 

1.1892* 

9 

P.,5*Ti*'*B3 

1.3014*401 

2.42*35 

1.01059 

0,63749 

0.49453 

1.98*63 

1.16922 

10 

2.6*73*>4S 

1.79*4*401 

1.94414 

1.01091 

0.75300 

0.94509 

1.57928 

1.1*640 

It 

3.342**.t3 

2.4623*401 

1.41594 

1.00*47 

0.BB472 

0.94149 

1.21071 

1.13720 

12 

3.6445*<03 

2.7*15*401 

1.2*094 

1.00729 

0.91791 

0.99200 

1.11845 

1.10043 

0 13 

L.3B4|«>0S 

3.1327*401 

1.000*0 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

14 

5.347S*-01 

1.4374*401 

0.75919 

0,99040 

I.04B20 

1.00299 

0.91540 

0.43174 

IN^UT  VtAUBLEI  Y«U,T|I> 
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M ; 1.0  Rising  to  3.0 
R THETA  X 10'^  : 3 - 10 
TW/TR  : 0.80  - 1.0 

6504 

— - — 

PPG  ••  HHT 

Special  purpose  extension  of  continuous  running  tunnel  (see  text).  H • 0.4  m,  H • 0.14  to  0.42  m, 
PO  : 0.1,1  MN/m"’.  TO  : 34n  K.  Air.  8 < PE/m  X 10‘®  < 17. 

PASIUK  L.,  HASTINGS  S.M.  and  CHATHAM  R.,  1965.  Experimental  Reynolds'  analogy  factor  for  a compressible 
turbulent  boundary  layer  with  a pressure  gradient.  NOLTR  64-200. 

1 The  test  boundsry  1eyer  was  fanned  an  a flat  plate  model  (W  • 0.305  m,  L • 1.61  m)  placed  with  Its  upper 
surface  on  the  centre  line  of  the  tunnel.  The  leading  edge  (X  • 0)  was  chamfered  on  the  under  side  at  5°. 
and  placed  at  the  tunnel  throat.  The  space  between  the  edge  of  the  plate  and  the  tunnel  sidewalls  was 
filled  with  fibre  glass  spacers  Insulating  It  thermally  and  electrically  from  the  tunnel  walls  (the  size 
stated  In  teat  Is  not  big  enough  unless  there  are  two  on  each  side).  The  nozzle  blocks  were  constructed 
of  wood,  On  the  upper  (test)  side  the  contour  was  chosen  to  give  a predicted  constant  value  of  the 
"Pohlhausen  parameter"  (9^/Vj)  (Tg/T^)  (du^/dx)  Tor  x > 0.4  m.  The  block  ended  at  X « 0.935  m when  the 
height  above  the  plate  was  0,197  m,  The  plate  extended  about  0.61  m beyond  the  exit-plane  of  the  nozzle. 

The  plate  was  actively  cooled. 

6 There  were  three  static  tappings  and  three  thermocouple  plugsi  located  at  X • 0.207,  0.592  and  0.898  m.  The 
thermocouple  plugs  contained  four  Junctions,  the  uppermost  at  the  plate  surface  and  the  others  burled  at 

6 Intervals  of  3.18  mn.  These  were  mounted  on  the  centre  Tine,  with  the  static  tappings  12.7  mm  to  one  side. 

7 Pitot  profiles  were  measut'ed  with  a CPP  (d|  > 0.SS9  mm)  and  temperature  profiles  with  an  ECP  (u  > s”, 

d • 1.2  mm)  as  constructed  by  Oanbarg  (1961).  The  Pitot  probe  was  also  used  for  a longitudinal  traverse 

9 In  the  free  stream  Just  outside  the  boundary  layer.  Values  of  static  pressure  and  *^ach  number  deduced 
from  this  were  used  In  reducing  the  profile  data.  The  static  pressure  values  agreed  with  those  measured 
at  the  orifices,  and  accordingly  the  pressure  was  assumed  constant  through  the  boundary  layer.  The  wall 
heat  flux  was  deduced  from  the  temperature  profiles  In  the  thermocouple  plugs.  The  recovery  factor  used 

10  by  the  authors  was  0.88.  No  profile  corrections  ere  reported. 

12  The  editors  have  presented  all  the  profiles  measured,  and  have  Interpolated  the  author's  TO  profiles  to 
the  Y-values  of  Pitot  measurements.  The  D-state  has  been  selected  by  the  editors.  The  wall  temparatures 

13  are  our  Interpolations  from  the  three  meesurcd  values.  The  profiles  consist  of  three  series  of  nine 
profiles,  each  at  a different  well  heat  flux  condition.  Series  01  Is  for  a near-adiabatic  wall,  while 

14  series  02  and  03  describe  flows  with  Increasing  heat  transfer  rates.  Where  available  the  experimental 
htat  flux  Is  also  given, 

^ DATA;  6604  0101-03U9.  Pitot  and  TO  profiles  obtained  separately.  NX  • 9.  Some  heat  flux  measurements 
determined  from  the  tempereture  gridlent  In  the  well. 

18  Editors'  ccewents 

The  description  of  the  experiment  and  presentation  of  the  data  In  the  original  source  Is  far  from  completo. 
The  date  Itself  Is  rough  end  generally  of  doubtful  quilit)',  but  Is  presented  hare  at  the  only  other  cate 
of  a relatively  strongly  iccelsratad  flow  with  heat  transfer  results  Is  the  channel  wall  study  of 
Volslnet  6 Lee  - CAT  7304  at  higher  Mach  numbers.  Adiabatic  studies,  alto  on  channel  walls,  were  mede  by 
Mlche!  ft  a1.  - CAT  6g02  end  Thomas  - CAT  7401. 

In  no  cttt  do  the  meaiui'seients  extend  In  at  far  at  the  momentum-deficit  peak,  so  that  Integral  values  should 
be  treated  with  reserve.  We  have  transformed  the  profiles  using  CF  veluet  as  correlatsd  by  Femholz  (1971), 
and  tht  wall-law  ploti  Indicate  that  CF  it  substantially  higher  than  fur  a zero-prassure-gradlent  flow. 

This  It  a straight-wall,  reflected  wave,  flow,  and  normal  preaiure  gradient  effects  are  expected  to  be 
negligible,  at  reported  by  the  authors. 
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CAT  6S0A 

I’ASIUK 

DOUNOARY  CQN0ITI0N3  AND  £ 

VALUATF.0 

DATA.  SI  UNI 

T8. 

RUN 

HO  • 

Tw/TR 

RED2*( 

CF 

H12 

M12K 

PM 

PO 

X * 

FOD« 

PK/PD» 

RE020 

CO  * 

hl2 

H52K 

TW* 

TD 

R/ 

TOO* 

9N  * 

02 

PI2 

H42 

D2K 

UD 

TR 

650a0l01 

1.9010 

0.9601 

1..0292"401 

NM 

2.5947 

1.5591 

4.1 1|68"*04 

u,l«68"604 

1 ,121'i"*05 

1.0000 

1.7117*491 

NH 

1.1271 

1 .82  59 

!.  1 429*'  + 02 

2,4216*602 

INFIMTT 

1.1722’*02 

1.0000 

2.2265*-09 

NM 

-0,1609 

2.4870*-0U 

4. J712“*02 

J,2Tl4"»02 

bSgtlOlOl 

1.6195 

0.9665 

2.7166*491 

NM 

2.7570 

1.5101 

2.7200“y04 

2.7200*604 

2.8651*-0I 

l.i215**05 

1.0900 

1.67A6*4fll 

NM 

1.1917 

1.4598 

].1562*f02 

2,1467*602 

INFINITt 

1.1722«*02 

0.0090 

2.5767"-99 

NM 

.0.0299 

2.6961**04 

4.965l"t02 

1,2448*602 

b^OROlOl 

1,9790 

0,9660 

5.7299*491 

NM 

5. 0091 

1.5929 

l,7906"iO4 

1.7586*604 

1.1215"t99 

l.flOOQ 

9.5510*401 

NM 

1.1566 

1.8292 

!.1092"y02 

1.8952*602 

INFlNire 

1.1722’'e02 

0,0009 

9,0219*«U9 

NM 

0.0119 

4.8282"*04 

5,4416"+02 

1.2186*602 

b^oaoio* 

2.2S10 

0.9666 

5.99lt«»91 

NM 

5.2619 

1.1516 

1.1411"*04 

1.1911*604 

R.907J"«01 

1.1215“*«5 

1.0000 

6.9297*401 

NM 

1.1171 

1.8264 

5.0190*602 

1.6749*602 

INFINITF 

1.1722"t02 

0.0000 

9.1991"-09 

NM 

0.1929 

6.7181**04 

5.8409*602 

1.1957*602 

»S0«0ICf 

2.9925 

0.9671 

1.7665*401 

NM 

5.7175 

1.3112 

7.8252*605 

7.8252*601 

5.R1SI*-I)l 

1. 1215**99 

l.flOOO 

6.1269*401 

NM 

1.1515 

1.6241 

3.0759*602 

1.5018*602 

INFINITC 

J.)722*»92 

9.0000 

6.90ll*»04 

NM 

0.0760 

1.37S7“-04 

6,1282*602 

1.1779*602 

950A010A 

2,6799 

0,9671 

5.7679»401 

NM 

4.2219 

1.3229 

5.8622*605 

5,8622*601 

b.94RA>-ia 

I.121S"*99 

i.oocb 

7.1129*40.1 

NM 

1.1567 

1.8204 

5.0620*602 

1.5847*602 

INFtNlte 

1. 1722*792 

0.0000 

7.6991*-09 

NM 

0.0212 

1.0182**01 

6,5209*602 

3.1659*602 

9S04P10T 

2.1290 

0.9691 

1.7719*401 

NM 

9.5165 

1.5196 

4,680?*603 

4.6802*605 

1.1215**ns 

i.nooo 

7.7997*405 

NM 

1.1555 

1.8152 

5.0489*602 

1,2984*602 

INFINITF 

1.1722*402 

o.ouoo 

«,7299*-09 

NM 

0.0516 

1.2525**01 

6.9965*602 

3,1569*602 

NtUAOlOA 

2.9590 

0.9699 

1,9697*405 

NM 

4.7915 

1.5069 

1.4916*605 

1,8956*6(15 

a.9AU*>0l 

1.1215*495 

1.0000 

1.9191*405 

NM 

1.1140 

1.8151 

5.0417*602 

1.2271*602 

INFINITE 

1.1722*402 

0.0000 

1.0376*-05 

NM 

6.0517 

1,5058*. 05 

6.9659*602 

5.1492*602 

91990109 

2. 9710 

0.9662 

9,0557*405 

NM 

4.1614 

1,1065 

5,7469*605 

5.7969*601 

9,i!»9*-0l 

1.1215*405 

1.0000 

1.1597*405 

NM 

1.1505 

1.8121 

5.0417*602 

1,2189*602 

INFINITE 

1.1722*402 

0,0009 

1.0779*. 05 

NM 

0.0461 

1.5811**0! 

6.9796*602 

5.1482*602 

•1090«0t 

1,9010 

9.9169 

2.4091*405 

NM 

2.9612 

1.6241 

5,1980*604 

5,1480*604 

1,19«0*405 

l.UOOO 

5.0901*405 

NM 

1,1526 

1.1999 

2,9909*602 

2.2148*602 

INFINIIE 

1,1111*402 

o.oooo 

1.1119**09 

NM 

0.0155 

2.0171**04 

4.8047*602 

5.2659*602 

9109019} 

1.7970 

0.9199 

5.2269*401 

NM 

2.5972 

1.4756 

2,5498*604 

2,149«*604 

8,ab1l*«0l 

I .1990*405 

1.0099 

9. 5565*405 

1.5141*. 99 

1.1415 

1.1449 

2.9841*602 

2,0997*602 

INFINITE 

1.1011*402 

0.0090 

2.a94O*.04 

NM 

0.1571 

1.2T01**04 

9.1658*602 

5,2495*602 

91990I01 

2.0610 

o.9tia 

5.6506*405 

NM 

2.1450 

1,4049 

1.5450*604 

1,5450*604 

1.90l9*«0t 

1.1990*405 

1.0009 

9.5995*405 

NM 

1,1417 

1.8141 

2,9419*602 

1.8256*602 

INFINITF 

i.mi*4oa 

9,0009 

4.0529**94 

NM 

0.2291 

4.7601**04 

5.9902*602 

1.2211*602 

99990209 

2.1290 

9,9091 

1.4117*405 

NM 

1.1255 

1.5942 

1.0120*604 

1.0120*604 

9.99TJ".9l 

1.1990*405 

1.0090 

5.5502*405 

NM 

1.1615 

1.0942 

2,9097*602 

1.6250*602 

INFINITC 

1.1115*402 

0.0000 

4. 6929*. 04 

NM 

0.2150 

9,6981**09 

5.9449*602 

1,2005*602 

99040201 

2.5590 

0.9079 

5.4716*405 

NM 

1.5091 

1.3212 

7,2107*601 

7.2107*605 

5, 9111". 91 

1.1990*405 

1.0090 

6.1445*405 

1.6196*. 04 

1.1515 

1.0906 

2.8894*602 

1.4668*602 

INFINITC 

1.1011*492 

9.0000 

9.0001«-04 

NM 

0.2192 

7.4611*-09 

6.2066*602 

5.1840*602 

99940209 

2.7110 

9,9061 

5.7251*405 

NM 

1.9511 

1.1097 

5.4872*605 

5.4872*601 

9.9it99".91 

1.1990*495 

1.0009 

7.0211*491 

NM 

1.1506 

1.8169 

2,869' *602 

1.1967*602 

INFINITE 

1.1011*492 

0.0009 

7.4102*-04 

NM 

0.2097 

9.7l8!"-09 

6.1824*602 

5.1726*602 

99990207 

2.9120 

0,9999 

5.7615*405 

NM 

4,2115 

1.1040 

6.17/4*601 

4.1774*605 

7.99»l'-0t 

1.1990*495 

1.9090 

7.5920*405 

NM 

1.1411 

1.828! 

2.8981*602 

1.2550*602 

INFINITE 

1.1BS1«492 

9.0900 

l,142l*-04 

NM 

0.2695 

1.2031**01 

6,9406*602 

5,1620*602 

99990201 

1.9190 

0.900S 

1.9261*405 

NM 

4,4410 

1.5002 

5.5961*601 

1.5961*605 

•.99lt*«01 

1, 1490*405 

1.0909 

1.2421*405 

1.2|27»-09 

1.1154 

1.6115 

2.8420*602 

1.1985*602 

INFINITC 

1.1911*402 

0.0900 

1.0114*-05 

NM 

0.2918 

1.4515**01 

6.6267*602 

5.19614602 

99999209 

1.9910 

(1.9001 

4.0!01*405 

NM 

4.5121 

1.5119 

1.9410*601 

5.4410*601 

9.2199*-01 

1.1990*405 

1.9990 

1.9911*401 

NM 

1.1101 

1.8115 

2.1420*602 

1.1171*602 

INFINITE 

1.1111*402 

0.0990 

l,0b20*.05 

NM 

0,2971 

1.9126**01 

6.6437*601 

5,1949*602 

6504-B-2/C-I 


CAT  650«  I’ASIOK  OOUNOARt  CONOiriONS  AND  LVAlUATED  data.  31  UNITS, 


RUN 

HO  A 

Tn/TR 

RE02W 

CE 

MU 

UUK 

pw 

PD 

X • 

POD* 

PW/PD* 

RE02D 

CO  6 

hJ2 

U12K 

1W» 

TD 

R2 

TOO* 

SW  • 

D2 

PI2 

M42 

D2N 

UD 

TR 

65040301 

1.5980 

0,8768 

2.4818*+03 

nm 

2,5070 

1.6452 

5. 0844*604 

a.6822»-0t 

1.30Tl"t05 

l.OOOO 

3.0205*+03 

NM 

1.8274 

1.8261 

2,8717*602 

INFINITE 

!,3944"t02 

0,0000 

1.0352*-04 

NH 

0.1555 

2.1456"-04 

4.61126'602 

6S0403OP 

I.TSIO 

0.8767 

3.84B0‘t03 

NM 

2,5017 

1.4761 

2,4514*604 

2.865I‘-0I 

1.30TI«+05 

1.0000 

4.9269’i03 

2.4578"-04 

1.8223 

1.8191 

2.8581*602 

2«10’42’'t02 

INFINITE 

I.SRAA'TOi 

0,0000 

3.3219''<04 

NM 

0.1674 

1.7651*-04 

5.0926*602 

2i.2603'*t02 

t8Q40303 

1.9830 

0,8677 

4.4524S03 

NM 

2.6770 

1.4071 

1.7151*604 

l.7l53"*oa 

3.9014"-0I 

1.30T1"t05 

1.0000 

6,1329*603 

NM 

1.8244 

1.8195 

2,8106*602 

l«900l'*t02 

infinite 

3,3944"+02 

0.0000 

4.5492*-04 

NM 

0.2230 

5.3llS*-04 

5.4805*602 

3.2390"t02 

65040304 

2,2490 

0.8610 

4,4497*+05 

NM 

3,0739 

1.1601 

1.1322*604 

Kt322"f04 

4.90TI“«01 

I.30TI"405 

1.0000 

6. 7147*603 

NM 

1.8393 

1.8295 

2.7699*602 

\ •bB74'*f  02 

INFINITE 

1.3944*t02 

0.0000 

5.6563*<04 

NM 

0.1928 

6.8S65*-04 

5.8575*602 

3.2tb9**t02 

65040305 

2,4400 

0,8501 

4.3937*603 

NM 

3.2648 

1.3458 

8.3997*603 

6,3997**  + 03 

5.913t“-0t 

1,3071»a05 

1,0000 

7.0525*+03 

2.3641*»04 

1.8299 

1.8212 

2.7223*602 

t «5ti9«5"t02 

INFINITE 

5,S944*+02 

0,0000 

6.5616*-04 

NM 

0.2863 

8.2171*-04 

6.0896*602 

3.2026"+02 

65040306 

2,6600 

0.8434 

4.5534*603 

NM 

1.5599 

1.3095 

5, 9706*601 

5,970a"t03 

6.9494*>01 

l,3O-M"  + 0S 

1 .4000 

7.9004*603 

NM 

1.645.3 

1.8326 

2.6884*602 

1 

INFINITE 

3,3944"*02 

0,0000 

B.2752‘-04 

NH 

0.3059 

1.0486*-03 

6.3228*602 

s.ie/b^to^ 

6504U30T 

2,8290 

0.8376 

4.4880*603 

NM 

3.8516 

1.2968 

4.6082*603 

U,bntS2*4>03 

7,9553"»0I 

1.3'071*40S 

1.0000 

8.2654*603 

NM 

1,8417 

1.8264 

2.6612*602 

U30S2*'’^02 

INFINITE 

3,39«4"t02 

0.0000 

9,4990*>04 

NM 

0.1278 

1.2487*-03 

6,4802*602 

3.1772''^02 

65040308 

2,9360 

0,8285 

4.8792*603 

NM 

4.0922 

1.3269 

1.9182*603 

3,9lS2'*tOS 

8.9611*-01 

1,307I"*03 

1,0000 

9,2844*603 

2.3883*>U4 

1 .8189 

1.0045 

2.8273*602 

\ .2tibt”f02 

INFINIIF 

3,3944"t02 

0,0000 

1.1319*-03 

MM 

O.llSo 

1.56UO*-03 

6.5712*602 

3.l7Hl"  + 02 

65040309 

2,9360 

0.8264 

5.1839*603 

NM 

4.1219 

1.3437 

1.9162*605 

3.9lb2%03 

9.JS54««01 

l,3UTl«405 

1,0000 

9.8439*603 

NM 

1.8131 

1.7962 

2.6205*602 

t •2Mbl'*f02 

INFINITE 

3,3944“T02 

0.0008 

l.?001*-03 

NM 

0.1295 

1.6620*«U3 

6.5712*602 

3,17k0**402 

iSOHOlOl  PAJUIK  PROriLE  TAIWUATJOM  U POINTS,  DELTA  AT  POINT  II 


I 

V 

PT2/P 

P/PD 

TO/IOO 

M/MD 

u/uo 

T/IP 

PHO/RHOOi 

1 

0.000''“600 

1 ,0000"600 

NH 

0.91200 

o.oogoo 

0.00000 

1,29787 

0,00000 

2 

2. 7940". 04 

1.7976*600 

NM 

0.98500 

0.68166 

0.73080 

1.16007 

0,62996 

1 

4.0640*-04 

1.9581*600 

NM 

0.99300 

0,73570 

0.77879 

1.14184 

0.68085 

4 

5.1140". 04 

2,0155*600 

NM 

1.00209 

0.75161 

0.79487 

1.14288 

0.69599 

5 

7. 8740". 04 

2.1798*600 

NM 

1.00709 

0,79000 

0.83586 

1.12186 

0,74507 

6 

1.0414*. 03 

2.2937*600 

IIM 

1.00700 

0.82798 

0.86170 

1.10495 

0.77986 

7 

1.2954". 01 

2,4338*600 

NM 

1.00700 

0.86296 

0.89119 

1.08510 

0,821.30 

8 

1 .5494". 03 

2.6900*600 

NM 

1.00809 

0.91363 

0.95268 

1.05726 

0,88217 

9 

2. 9210". 03 

1.0211*600 

NM 

1.01300 

0.99358 

0,99514 

1,01868 

0.97689 

10 

5. 6358*. 03 

3.0527*600 

NM 

1.90109 

1.00000 

1 .00000 

1.00100 

0.99900 

D It 

7. 0558". 05 

3.0527*600 

IIM 

1.00000 

1,00000 

1.00009 

1.00000 

1.00000 

INPUT 

VARIAULL9 

T,M, TO/TOD 

ASSUIIEPmPO 

630A0105  PA8IUS  , PSUFrUE  TABULATION  1}  POINTS,  DELTA  AT  POINT  13 


t 

V 

PT2/P 

P/PO 

ro/Too 

M/MD 

U/UD 

T/TD 

RMD/RHDO*U/UO 

1 

0.0000*600 

1.0000*600 

NM 

0.91220 

0.00000 

0.00000 

2.04562 

o.oonoi) 

2 

2.7940*"04 

2,4470*6110 

NM 

0.94012 

0,48696 

0.62589 

1,62841 

0.16435 

1 

4.0640*»04 

2.3652*600 

NM 

0,94712 

0,50261 

0.64180 

1.61954 

0.39702 

4 

5. J540"-04 

2.8005*600 

NH 

0.95211 

0.53229 

0.671 1 1 

1.57918 

0,42498 

5 

7.8740*-04 

1.1581*600 

N« 

0.96210 

0.57401 

0.71044 

1.53082 

0,46409 

6 

1.0414"-OS 

1.5810*600 

NM 

0,96709 

0.61911 

0.75068 

1.46872 

9.51111 

7 

1.2954*. 03 

1.9813*600 

N^ 

0.97608 

0.65624 

0.78158 

1.41711 

9,55151 

8 

1,5494*. 03 

4,1024*600 

NM 

0.97308 

9.67063 

0.79323 

1.39980 

0,56668 

9 

2.92I0".03 

5.1984*600 

NH 

0.98405 

0.76695 

0.86481 

1.27495 

0.67832 

10 

5. 6642*. 03 

6,T989*600 

NM 

0.99902 

0.88849 

0.94141 

1.13099 

0.8T218 

11 

8. 3112*. 03 

7.8612*600 

WM 

1.00401 

0.96069 

0.98050 

1.04880 

0.93488 

12 

1.I024".02 

8.1887*600 

NM 

I. 00100 

0.99418 

0.99729 

1,00725 

0.99011 

11 

1.3691". 02 

8.4780*600 

NM 

1.00000 

1.00090 

1.09000 

1.00000 

1.00000 

INPUT  VAPIAULtS  Y,M, TO/TOD  AS8UMtP»P0 


» 


6504-C.2 


65040109  PA3IUK 

PRoraE 

TAaULATlON 

21 

POINTS,  DELIA  AT  POINT  20 

1 

Y 

I'T.T/P 

M/PD 

TO/TOO 

M/MD 

u/un 

T/TD 

RHO/HhOO^U/UO 

1 

O.OOOO’tOO 

1 .0000"400 

NM 

0.90110 

0.00000 

0.00000 

2,49401 

0.00000 

2.7910"'04 

2.5752"*00 

0.94605 

0.42247 

0.59550 

1.99044 

0.29918 

i 

«.0640"-0'l 

2.7686"«00 

Ul* 

0,95405 

0.44299 

0.61792 

1.96047 

0.31519 

4 

5.3J40"-J4 

2.8980“t00 

NM 

0,95904 

0.45610 

0.61188 

1.94070 

0. 12560 

5 

6,6040'”04 

1.015J“tOO 

NM 

0.96104 

0,46956 

0.64591 

1,91191 

0.31740 

6 

7,87'40*-0a 

1. 159l*t00 

N“ 

0.96104 

0.48151 

0.65793 

1.88106 

0.34S65 

7 

9.  1440”-04 

3.4095"+00 

NM 

0.96104 

0.50420 

0.68063 

1.81518 

0.17088 

e 

1 .«U1«"-01 

1.56?8"t00 

NM 

0.96104 

0.51766 

0.69154 

1.80492 

0.18427 

9 

1.16S4'-01 

l.ASST'TOO 

NM 

0.96104 

0.52674 

0.70216 

1.78461 

0.19145 

10 

1.295«"-jl 

3.T767*tO« 

NM 

0.96104 

0.51562 

0.71061 

1.76442 

0.40274 

11 

1.4124’-01 

1.8823"*00 

NM 

0.96104 

0.54457 

0.71862 

1.74508 

0.41180 

12 

1 .5«94“.01 

1.9S27*t00 

NM 

0.96104 

0.55029 

0.72179 

1.71250 

0.41777 

11 

2.92l0“-i)l 

4.»165"f00 

NM 

0.96901 

0.61756 

0.78089 

1.60200 

0.46745 

14 

5.65S8“-01 

6.S262"»00 

NM 

0-98701. 

0.72856 

0.86116 

1.40917 

0.61101 

15 

S.i312"-0S 

7.5019"*00 

NM 

0.99700 

0.78540 

0.89631 

1.12001 

0.67901 

16 

1 .0998"«02 

••.SaSANOO 

NM 

1.00100 

0.89169 

0.95282 

1.15401 

0.82566 

17 

1.1691"»02 

1 .0S84“*0l 

NH 

1.04500 

0.94248 

0.97612 

1.08222 

0.90196 

IS 

1.6158"-0? 

1.I250”t01 

NM 

1.00500 

0.97109 

0.98914 

1.04027 

0.95085' 

19 

1.9025*-02 

1 .1709’*01 

NM 

1.04100 

0.99161 

0.99747 

1,01121 

0.98640 

D 20 

2.1492"-02 

I.I854*«01 

NM 

1.00040 

1.00400 

1.00000 

1.00000 

1.00000 

21 

2.4184*>02 

1.1854'TOI 

NM 

0.99900 

1.00900 

1.00000 

0.99900 

1 .00100 

INPUT 

VANUHLES 

»,K,TO/T0U 

AaSUMEP*PO 

6S040301  PAStUK 

PROFILE 

TABULATION 

10 

POINT*,  DELTA  AT  POINT  9 

I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/MO 

U/UD 

T/TD 

RHO/HHOD4U/UO 

1 

o.oooo''Yao 

l.OOOO'YOO 

NM 

0.84411 

0.00000 

0.00000 

1.27552 

0.00000 

2 

2.7940*«04 

2. 1614*400 

NM 

0.93511 

0.69524 

0.7476T 

1.11102 

0.65989 

1 

S.1140‘>04 

2.422l*»00 

NM 

0.96806 

0.75407 

0.60098 

1.11135 

0.70674 

4 

a.I28O*-04 

2.6511*400 

NM 

0.97*04 

0.80161 

0.64249 

1.11159 

0.75655 

5 

1.1208’«01 

1.0151*400 

NM 

0.98701 

0.87359 

0.90251 

1.07291 

0.841 U 

6 

l.a28S*«01 

1.4057*400 

NM 

0.99800 

0.91742 

0.95102 

1.04066 

0.91579 

7 

2.1I14'-01 

1.9111*400 

NH 

1.00200 

1.01752 

1.01271 

0.99016 

1.02278 

6 

2.9210*-01 

1.7807*400 

NM 

1.00200 

0.99750 

0.99B17 

1.00169 

0.99450 

0 9 

4,2672'<«01 

1.7969*400 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1 .00000 

10 

S.0642''01 

1.7969*400 

NM 

0.99800 

1.00000 

1.00000 

0.99800 

1.00200 

INPUT 

VARIABLCS 

Y,M, TO/TOO 

ASSUME  PPPD 

65040105  PAStUK 

PROFILE 

TABULATION 

12 

POINTS,  DELTA  AT  POINT  12 

I 

Y 

PT2/P 

P/PO 

TO/TOO 

H/HO 

U/UD 

T/TO 

PHO/PHOD«U/UD 

1 

0.0000*400 

1 .0000*490 

NM 

6.80216 

0.00000 

0.00000 

1.'/5774 

0.00000 

2 

2.7940*-04 

2.7247*400 

NM 

0.87421 

0.53421 

0.65489 

1.42942 

0.45814 

1 

S.1140"-04 

1.1142*400 

NM 

0.90019 

0,58112 

0.70029 

1.40622 

0.49799 

4 

7.8T40*-04 

1.4411*400 

!4M 

0.91117 

0.61779 

0.73168 

1.17505 

0.51141 

5 

1.2954*-01 

1.8614*490 

NM 

0.92815 

0.66161 

0,77181 

1.11664 

0.57744 

6 

1.8034*-01 

4.1428*400 

NM 

0.91811 

0.70741 

0.80979 

1.28714 

0.62914 

7 

2.!ll4*-01 

4.6067*400 

NM 

0.94812 

0.71209 

9.82869 

1.2679} 

0.65358 

S 

2. 8956*. 01 

4.7167*400 

NM 

0.95712 

0.74191 

0.81620 

1.26662 

0.66018 

9 

s.oias'-oi 

6.7281*400 

NM 

0.98604 

0.90250 

0.94519 

1.04660 

0.961*2 

10 

8. 1112*. 01 

7.7988*4«0 

NM 

0.99901 

0.97706 

0.98780 

1.02426 

0.96440 

11 

1.1024*. 02 

8.1110*400 

NM 

1.00000 

0.99919 

0.99957 

1.000B6 

0.9*868 

0 12 

1.1665". 02 

8.1455*400 

NM 

1.00600 

1.00000 

1.00000 

1 .00000 

1 .90000 

INPUT 

VARIAOLE* 

7, H, TO/TOO 

assume  PiPD 

65040109  PASIUK 

PROFILE 

tabulation 

16 

POINTS,  OELTA  AT  POINT  15 

I 

Y 

PT2/P 

P/PO 

lO/TOO 

M/MD 

U/UD 

T/TD 

RHO/RH004U/UO 

1 

0.0000*t00 

l.OOOO'YOO 

NM 

0.77221 

O.OOOflO 

0.00000 

2.10156 

O.OOOMO 

2 

2.7*40"-04 

2.24*2’»ae 

NM 

0.8176* 

4.18959 

0.51660 

1.76588 

0.10387 

1 

5.1140*-0« 

2.67I1*y00 

NM 

0.842B2 

0.43624 

0.59201 

1.72477 

0.14124 

4 

7.8740"-04 

I.*102*YOO 

HM 

0.85*78 

0.46108 

0.61892 

1.70989 

0.16197 

5 

l.2«54*«01 

1.6112* too 

NM 

0.87767 

0,52841 

0.6C526 

1.61191 

0.42460 

6 

1.8014*-01 

}.ai46*t00 

NM 

0.89465 

0.54576 

0.70160 

1.5*219 

0.44078 

7 

2.1I14*-01 

4.2i6l't04 

NM 

0.6*159 

0.5784] 

0.71174 

1.54172 

0.47401 

8 

a.8*56*-01 

O.TOTO'tOO 

NM 

0.90551 

0.61586 

0.76417 

1.49146 

0,51216 

* 

5.6642'-01 

6.1215'tOO 

NM 

0.91*16 

0.72508 

0.84795 

1.14225 

0.61174 

10 

8.1112*-0l 

7.75*1*460 

NM 

9.96721 

0.80980 

0.90266 

1.21665 

0.71010 

11 

t.i024*«02 

*. 4124*480 

NM 

0.98812 

0.8*026 

0.95212 

1.12570 

0.94580 

12 

l.l6*l*-42 

1.0200*401 

NM 

0.9*807 

0.91601 

0.97090 

1.082*5 

0.99654 

11 

1.615«"»02 

1.0638*441 

NM 

1. 00101 

0.96612 

0,98509 

1.04692 

0.940*4 

14 

l.*029"-02 

1.1572*401 

NM 

1.00200 

1.00000 

1.00090 

1.09200 

0.49901 

0 15 

2.l7l7*-02 

1.1572*401 

NM 

t.OOOOO 

1.00000 

t.OOOOO 

1.00000 

1.00000 

16 

2. 4164“. 02 

1,1572*401 

HM 

0.9*900 

1. 00000 

1.00000 

0. 94000 

1.00100 

INPUT  VAHUBLCS  Y.M, TO/TOO  ASBUHt  PaPU 


6505-A-l 


M : 1.6  and  2.2 
R THETA  X 10'^  : 9 - 120 
TW  / TR  : 1.0 

6505 

ZPG  - AW 

Two-dimensional  continuous  tunnel  with  adjustable  nozzle.  M • H • 1.2  m. 

0-02  < PO  < 0.21  MN/m2.  TO  : 317  K.  Air,  dew  point  < 244  K.  0.24  < RE/m  X 10’®  < 2.4. 

JACKSON  M.U.,  CZARNECKI  K.R.  end  MOHTA  W.J.  1965.  Turbulent  skin  friction  at  high  Reynolds  numbers 
and  low  supersonic  velocities.  NASA  TH  D-2687. 

And  Jackson,  M.W.  Private  coKinunlcatlnn. 

1 the  test  boundary  layer  was  formed  on  the  sidewall  of  the  wind  tunnel,  which  was  not  actively  cooled. 
Measurements  were  made  at  five  stations  "within  the  constant  Mach  number  area  of  the  tunnel  test  section". 
No  Indication  of  flow  quality  or  transition  position  Is  given,  (The  tunnel  was  also  used  by  Allen  CAT  7303), 
The  boundary  layer  had  passed  through  the  three  dimensional  expansion  region  of  the  throat  (X  ••  0), 

No  direct  checks  on  cross  flows  are  reported,  A momentum  balance  using  the  experimental  CF  values  Indicated 
that  the  layer  was  not  strictly  two-dimensional. 

6 Static  pressure  was  measured  at  points  on  the  centre  line,  and  wall  temperature  was  measured  on  both  Inner 

and  outer  surfaces  near  the  skin  friction  balances.  These  were  on  loan  from  the  [)RL  and  were  those  used 

by  Shutts  et  a1.,  CAT  SSOl.  During  the  tests,  the  balances  at  various  stations  were  Interchanged. 

9 Discrepancies  between  Individual  balance  readings  were  noted,  and  the  data  presented  are  Interpolated  from 

a curve  faired  through  a11  the  experimental  values. 

7 Pitot  profiles  were  measured  using  an  FPP  made  by  flattening  tube  of  1,27  mm  diameter  to  give  a face  for 

which,  after  honing,  hj  • 0.23,  h2  • 0.076  mm.  The  slender  portion  of  the  probe  mount  was  about  40  mm  [E] 

8 long.  The  profile  normal,  nominally,  passed  through  the  centre  of  the  balance  element  at  each  of  the  five 

9 stations  at  X ■ 3.36,  3.94,  4.36,  4.79  and  5.24  m.  Static  pressure  was  assumed  constant  through  the  layer. 
The  tunnel  total  temperature  was  adjusted  so  that  the  inner  and  outer  wall  temperatures  were  the  same  and 

10  equal  to  room  temperature  In  the  test  zone,  the  flow  thus  being  presumed  adiabatic.  No  corrections  were 

11  applied  to  the  probe  data,  and  Sutherland's  viscosity  law  was  used. 

12  Data  are  presented  here  for  the  X • 3.94  and  5.24  m stations  only  (corresponding  to  figure  9 of  the  source 

paper),  as  other  tabular  data  could  not  be  found.  The  author's  assumption  of  isoenergetic  flow  has  been 

replaced  by  the  Crocco  / Van  Driest  temperaturo/velocity  correlation.  The  editors  have  taken  CF  values 

13  from  the  graphical  presentation  In  the  source.  The  profiles  consist  of  seven  sets  for  each  of  two  Mach 

14  numbers.  Each  set  represents  a different  unit  Reynolds  number  for  two  successive  stations.  The  CF  values 
represent  the  average  of  values  obtained  at  the  same  stations  using  a number  of  different  balances  in 
separate  tests. 

§ OA'.A  6605  0101  - 1402.  Pitot  profiles.  NX  ■ 2.  CF  values  obtained  separately  with  a number  of  FEB. 

15  Editors'  cawients 

The  experiment  provldts  data  at  modest  Mach  numbar  for  moderate  to  high  Reynolds  numbers.  Comparable 
studies  ere  those  of  Hopkins  8 Keener  - CAT  6601,  Winter  & Daudet  - CAT  7302,  and  Allan  - CAT  7303,  which 
ware  obtalnad  In  a similar  geomatrlc  situation.  Tha  ranga  ovirlapi  that  of  tha  study  by  Shutts  at  a1.  - 
CAT  6501,  using  tha  sama  balance! > 

Tha  ranga  of  Y values  In  wall  coordinates  It  vary  large  (10  < y*  < 3 x 10*),  but  In  about  half  tha  prof  1 in 
It  teams  thit  tha  rasults  at  imall  V nted  correction  for  probe  effects.  Series  01-07  show  velocity  profllis 
with  unusually  small  wakt  strength.  Three  dimensional  affacts  may  wall  ba  considerable  at  the  length/width 
ratio  It  up  to  4.5. 


6505-B-l 


CAT  6%0%  JACKSON  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  SI  UNITS. 


RUN 

MO  > 

Trt/TR* 

RC02W 

CF  ♦ 

Hl2 

HI2K 

PW 

PO 

X • 

POD 

PW/PD* 

RED2D 

CO 

H32 

n32K 

7W 

TO 

RZ 

TOD* 

SW  • 

02 

P12* 

H42 

02K 

UO 

TR 

450S010I 

t .blOU 

1 .0000 

8.6015**03 

2.1200*-03 

2.3267 

1.2604 

4.8352**03 

4.8352**03 

S.RAll'tJO 

2.0a5'»''*04 

1 .0000 

1.2in2“*0N 

NM 

1 .8082 

1.7665 

2.6966"*02 

2.0482"*02 

INFINITE 

S.llOO'tOZ 

0.0000 

U.3J<»7*-0J 

0.0000**00 

0.0642 

■j.0102“-03 

4.6168**02 

2,4646*+02 

6SVS0I0? 

I.blOO 

1.0000 

1.18«8**00 

2,0i'00*«03 

2.3688 

1.3204 

4.8352**03 

4,ai52"+Ul 

S.ZltS'EOO 

2,04S9’*OR 

I .0000 

1.6109**00 

NM 

1.7638 

1.7846 

2.4446"*02 

2.0482**02 

INFINITE 

5.1100*»n2 

0.0000 

S.7763*"03 

0.0000**00 

0.0646 

6.72S3*-03 

4.6168**02 

2,4446**02 

BSSSOZOl 

t.blOO 

1.0000 

1.3606**0« 

1.6500*.03 

2.2876 

1,2896 

8.0208**03 

8.0208**03 

S.R«U*yOO 

S.AbOPtOR 

1 .0000 

l.«465"*('« 

NM 

1 .6231 

1.5154 

2.6646"*02 

2.0482**02 

INriNlTE 

S.U90‘*02 

0.0000 

S.668l*«05 

o.onoo**uD 

0.0647 

4.3741"-03 

4.616S**02 

2.4646**02 

BSOSOZCJ 

l.blOO 

1 .0000 

1.6916**04 

1.8100*-03 

2. 2673 

1.2656 

8.0208**03 

8.0208**03 

5.Z5t5"*00 

}.«li01*»OR 

1 .0000 

2.7104**04 

NM 

1.8183 

1.8106 

2.9666"*02 

2,0482"*02 

INFINITE 

S.UO0SO2 

0.0000 

5.8S61*-flS 

0.0900**00 

0.0646 

N.7213*«03 

4,6168**02 

2.6646**02 

bSOSOSOI 

l.blOO 

1.0000 

2.6856**04 

1.7700*-0S 

2.2580 

1.2374 

1.5871**04 

1.587l**04 

S.R<(U“»00 

6,8466’TOR 

1.0900 

3.6513**04 

NM 

1.8342 

1.8273 

2.6666**02 

2.0482*t02 

infinite 

3.1100**02 

0.0000 

3.6d89*-03 

0.0009**00 

0.0681 

4.3326--03 

4.6I68**02 

2.6666**02 

bSORtSSZ 

I.6I00 

1.0000 

3.8518**94 

l.5400*-01 

2.262! 

I.2361 

1.5«7I"*«4 

1.5R7l**04 

S.^SbS’fOQ 

b.S4feb**0R 

1.0000 

3.2368**04 

NM 

1.8394 

1.8238 

2.6666"*02 

2.04B2«*02 

INFINITE 

3.1100**02 

9.0000 

3.7211*-03 

0.9«00**00 

0.0680 

6.S188*>03 

4.6198**02 

2.6466**02 

bSOSOVOI 

1.6100 

1.0000 

I.648T**04 

1.6300*>03 

2.2436 

1.2263 

2.3778**04 

2.3778**04 

i.R^lfYOO 

l.025«"*05 

1.0000 

5.36«6**04 

NM 

1.5363 

1.8328 

2.4646**02 

2.04fi2**02 

INFINITE 

3.tl00''*a2 

0.0000 

3.6147*-03 

0.0000**09 

0.0633 

4,4342*>(l3 

4.6168**02 

2,9666**0e 

bSDSOROZ 

1.6100 

1.0000 

5.4503**04 

l.S100*-OS 

2.2346 

1.2333 

2.3778**04 

2.3778**04 

S.23bS"»00 

1.02S8**«5 

1.0009 

7,4101**04 

NM 

1.8326 

1.8265 

2.6666"*02 

2,04«2**02 

INFINITE 

3.1100**02 

0.0000 

5.4033*-03 

0.0090**00 

0.0631 

6.1480*<03 

4.6168**02 

2.9646**02 

65o«a;oi 

I.61A0 

1.9000 

5.3U86**04 

l.5690‘-03 

2,2313 

1.2176 

3.2706**04 

3,2T06"*04 

I.R^IPaDO 

l.AU0"*05 

l.AOOO 

7.2178**04 

NM 

1.8446 

1.8383 

2,4966**02 

2.0482**92 

infinite 

3.1100**fl2 

0.0000 

3.«261*-03 

0.0«00“*00 

0,0635 

4.3184*-03 

4.6148**02 

2,9666"*02 

6S0S0S02 

1.6100 

1.0000 

7.1068**04 

l.4690*'*93 

2.2477 

1.2284 

3,2706"*04 

3.2706**04 

5.81li5’t00 

l.AU0**05 

1.0000 

6,6663**04 

NM 

1.8336 

1.8267 

2.4446**02 

2.0482**02 

INFINITE 

3.UOO**02 

0,0000 

5.1240*-03 

0.0000**90 

0.0682 

5.8186*-03 

4.6148**02 

2.4444**02 

bSOSObOt 

1.6100 

1,0000 

5.6675**04 

l.5600*»03 

2.2318 

1.2186 

5.6137**04 

S,6137»*04 

J,9au*»90 

i.6se3**os 

i.oono 

8.1132**04 

NM 

1,8486 

1.8388 

2.6666**02 

2.0482**02 

INFINITE 

3,1100**02 

0,0000 

S.3643**03 

0.0»00**00 

0.0653 

4,0331>*D3 

4,6148**02 

2,4446"*02 

bSOSObOZ 

1.6L00 

1,09(10 

8,1624**04 

1.4300*-03 

2.2408 

1,2216 

3.6137**04 

5.6l37"*04 

5.2}69''*00 

1.6SB3**03 

1.0000 

1.1067**03 

NM 

1,8360 

1.8326 

2.6666**02 

2,0482**92 

INFINITE 

3.1100**02 

0,0000 

4.6164*-03 

0.0000**00 

0.0683 

S.5714*-03 

4.6168"*02 

2.4446»*02 

bSOSOTOt 

1.6100 

1 . 0000 

7.1070**04 

l.5400*-03 

2.2286 

1.2136 

4.5663**04 

4,5963**04 

1.<T«U«n90 

1.6028**03 

1 .9000 

6,6623**04 

NM 

1.8435 

1.8362 

2.6666**02 

2.0482**02 

INFINITE 

3.1100**02 

9.0000 

3.6430*«03 

o.oooo**oo 

0.0635 

4.1I20*«03 

4.6168**02 

2.6666**02 

bSQEOTOS 

1.6100 

1.0000 

6.4051**04 

l.4000*-0> 

2.2333 

1.2162 

4.5663**04 

4.5663**04 

5.2S*5*»0D 

1.6#28**05 

1.0000 

1.2787**05 

HM 

1.8408 

1.8330 

2.6446*»02 

2.0482**02 

INFINITE 

3.1100**02 

0,0900 

4,8236*-Q3 

0.0000**00 

0,0684 

5. 4604*. 03 

4.616B**02 

2.6666**02 

CAT  6505 


JACKSON 


30UNDARY  CONDITIONS  AND  EVALUATED  DATA.  3|  UNITS 


RUN 

HO  * 

TW/TR* 

RE02H 

CF  • 

H12 

H12K 

PH 

PD 

X * 

POO 

PW/PO* 

RED20 

CO 

HS2 

HJ2K 

TW 

TO 

RZ 

TOO* 

SM  A 

D2 

PI2* 

H42 

D2K 

UD 

TR 

65050001 

2000 

1.0000 

5.8517*60) 

1.7100*-0) 

).)D41 

1 .3)85 

1.9581* 

60) 

1.9S81"603 

J.0«ll**00 

09)0*604 

1.0000 

9.8292*60) 

NM 

1.7909 

1.7759 

2.9509* 

602 

1.580)"602 

INFINITE 

1100*602 

0.0000 

4.47l5*-6) 

0.0000*609 

0.0916 

S.8659'>0) 

5.5450* 

602 

2.9509*602 

6SQ50S02 

2000 

1.0000 

8.075)*60) 

l.SS0O*«0) 

).i44) 

1.3569 

1.9581" 

603 

1.9581*603 

S.EUSXtOO 

09)0*604 

1.0000 

1.)564*604 

NM 

1.779) 

1.7645 

2.9509" 

602 

1.5803*602 

INFINITE 

1100*602 

0.0000 

6.1707*-0) 

0.0000*600 

0.0910 

8.1904*<0) 

5.5450* 

602 

2,9509*602 

65050501 

2000 

1.0000 

8.5674*60) 

1.6400*»0) 

).2556 

1.3049 

3.2733" 

603 

1.27)3*60) 

J.OAll'TOO 

5001*604 

1.0000 

1.4)41*604 

NM 

1.80)7 

1.7905 

2.9509* 

602 

1.5803*602 

INFINITE 

1100*602 

0.0000 

).416)*»0) 

0.0000*600 

9.092) 

5.0758"-0) 

5.5450" 

602 

2.9509*602 

6505050Z 

2000 

i.ooeo 

1.)109*694 

1.4900*-0) 

1.272) 

1.31)9 

).27))" 

603 

J.27)3"60) 

S.E}O5«t00 

5001*604 

1.0000 

2.2020*604 

NM 

1.7978 

1.7844 

2.9509" 

602 

1. 5803*602 

INFINITE 

1100*602 

0.0000 

5.9926*-0) 

0.8000*600 

0.0920 

7,8l32*-0) 

5.5450" 

602 

2.9509*602 

65051001 

2000 

1.0000 

1.5602*604 

1.5100*-0) 

).201S 

1.2722 

6.4589" 

603 

6,4589*60) 

J.9«ll"»00 

9064*604 

1.0000 

2.4207*604 

Nf 

1.8179 

1.8062 

2.9509" 

602 

1.5803*602 

INFINITE 

1100*602 

0.0000 

),6145*-0) 

0.0000*609 

0.09)) 

4.6180*>0) 

5.5450" 

602 

2. 9509*602 

6505IO0Z 

2000 

1.0000 

2,)688*604 

l.)800*>0) 

).2)6) 

1.2909 

6,4589" 

60) 

6,4589*60) 

S.ZloS'tOO 

9064*604 

1.0000 

). 9788*604 

NM 

1.806) 

1.7942 

2.9509" 

602 

1. 5803*602 

INFINITE 

1100*602 

0.4000 

5.4876*-0) 

0.0090*600 

0.0924 

7.0977"-0) 

5,5450" 

602 

2.9509*602 

65051101 

2000 

1.0400 

2.19)5*694 

1.4600*«0) 

).1816 

1.2604 

9.7030’ 

60) 

9.70)0*603 

1.9«lf*00 

0)75*605 

1.0000 

), 6844*604 

NM 

1.8245 

1.81)2 

2.9509* 

602 

1.5803*602 

INFINITE 

1100*602 

0.0000 

),)025*>0) 

0.0000*600 

0.09)) 

4.2914"-0) 

5.5450" 

602 

2. 9509*602 

6505110? 

2000 

1.0000 

). 0755*604 

l.)200*>0) 

).18)8 

1.2599 

9.7030" 

60) 

9.70)0*60) 

5.2165*AOO 

0)75*605 

1.0000 

5,1660*604 

NM 

1.8218 

1.8119 

2.9509* 

602 

1.5803*602 

INFINITE 

1100*602 

0.0000 

4.7427*-0) 

0.0000*600 

0.09)2 

6.0)66”-0) 

5.5450" 

602 

2.9509*602 

65051201 

2000 

1.0000 

2.7686*604 

1.4200*«0) 

).1647 

1.2498 

1.2859" 

604 

1.2859*604 

S.9411«aOO 

)T5O*605 

1.0000 

4.6505*604 

NM 

1.8292 

1.8187 

2,9509" 

602 

1.880)*602 

INFINITE 

1100*602 

0.0000 

).2315*-4) 

0.0000*600 

0.09)6 

4.0679"-0) 

5.5450" 

602 

2.9509*602 

65051202 

2000 

1.0000 

). 9880*604 

1.2900*»0) 

).1640 

1.250) 

1.2859* 

61)4 

1.2859*604 

5.2)65*600 

)750*605 

1.0000 

6,6988*604 

NM 

1.8294 

1.8177 

2.9509" 

602 

1.5803*602 

INFINITE 

1100*602 

0,0000 

4,6404*>0) 

0.0000*600 

0.09)6 

8.8541"«0) 

5.5450" 

602 

2.9509*602 

65051)01 

2000 

1,0000 

), 2804*604 

1.4000*>0) 

].15)7 

1.24)8 

1.5782* 

604 

1,5782*604 

). 9411*600 

6075*605 

1.0000 

5,5101*604 

NM 

1.8))2 

1.8228 

2.9509* 

602 

1,5803*602 

INFINITE 

1100*602 

0,0060 

),lt02*-0) 

0.0090*606 

0.09)8 

3.910)*-0) 

5,5450" 

602 

2.9509*602 

65051)02 

2000 

1,0000 

4,5954*604 

1.2700*-0) 

].1552 

1.243) 

1.5782" 

604 

1,5782*604 

5.2)65*600 

4075*605 

1.0440 

7.7190*604 

NM 

1.8)08 

1.8209 

2.9509" 

602 

1.5803*602 

INFINITE 

1100*602 

0,0090 

4,)S69**0) 

0.0000*609 

0.09)7 

5.4922’*0) 

5,5450* 

602 

2,9509*602 

65051401 

2000 

1,0090 

). 7604*604 

l.)900*-0) 

).14)2 

1.2375 

1,8558* 

604 

1,8556*604 

). 9411*600 

9044*605 

1.0000 

6.)164*694 

NM 

1.8)64 

1.8264 

2.9509* 

602 

1.5803*602 

INFINITE 

1100*602 

0.0090 

).9)19*-0) 

0.0090*600 

0.09)9 

J,7967“»0) 

5,5450* 

602 

2.9509*602 

65051402 

2000 

1,0090 

5, 5072*604 

1.2590*-0) 

).1642 

1.2464 

1.8558* 

604 

1.0558*604 

5.2)65*600 

9044*605 

1,0090 

8,9145*694 

NM 

1.8264 

1.8172 

2.9509" 

602 

1.5803*602 

INFINITE 

1100*602 

0.0090 

4.2790*«0) 

0.0090*609 

0.09)4 

5.4247’-0) 

5.5450* 

602 

2.9509*602 

ED, POD  CALCULATED  FROM  RE  (AUTNOR)i  CF  INTERPOLATED 


6505-('-l 


45050101  JACK30N  PROrTLE  TABULATION  16  POINTS,  DELTA  AT  POINT  16 


I 

V 

PTP/P 

r/pD 

TO/TOD 

M/MD 

U/UD 

T/ID 

rho/rhqd 

1 

o.ooi)o"Aoo 

1 .oooo'too 

NM 

0.76449 

O.OOOOU 

0.00040 

1,46450 

O.OOono 

i 

7.6200"-0S 

1 .I6l4"  + 00 

NM 

0.96876 

0.29199 

0.34656 

1.4487? 

0.24601 

1 

1 .0160". 04 

1 . ISop'+OO 

NM 

0.96667 

0.28896 

0.14310 

1.40981 

0.24116 

1. 2700“. 04 

1 .20«o"T00 

0.96972 

0.12461 

0.1P356 

1.19617 

0.27472 

A 

1 .7730". 04 

1 .2266*  + 00 

0.97021 

0.14049 

0,40118 

1,18967 

0.28884 

4 

2.2860"-00 

1 .2711"*00 

0.17121 

0.17129 

0.41560 

1.17617 

0.11648 

7 

2.7940"-04 

1 .2961"700 

)'■ 

0.97171 

0.18521 

0,45080 

1.17047 

0.12909 

6 

1.1020"-04 

l.l4t7"T0(l 

0.97264 

0.41106 

0. 47901 

1.15792 

0.15275 

9 

4.5T20"-04 

1 .1854"tOO 

0,97150 

0.41195 

0.50159 

1.14670 

0.17194 

10 

S.842(I''-04 

1 .'1476"t00 

0.97466 

0,46172 

0.51509 

1.11151 

0.40187 

11 

B.1820*-04 

1.4761'tOO 

NH 

0.97522 

0.47776 

0.5497b 

1.12411 

0.41519 

u 

1.0922--01 

l.551«"*0O 

NM 

0.97650 

0.50870 

0.58164 

1,10716 

0,44490 

11 

1.]462*>01 

1.581T*TOO 

NM 

0.97697 

0.51962 

0.59275 

1.10110 

0.45551 

u 

1 .9812"-01 

1.6914"TO0 

NM 

0.97871 

0.55970 

0.61283 

1,27847 

0.49801 

IS 

2.6162'*0S 

1 .7472"A00 

NM 

0.97951 

0.57742 

0.65021 

1.26811 

0.51276 

16 

1.2512"-01 

l.S424"*00 

NM 

0.9808] 

0.60661 

0.67840 

1.25072 

0,54241 

17 

}.SS62''*01 

l.BB16"*00 

NM 

0.9811S 

0.61847 

0.68969 

1.24155 

0,55461 

IS 

5.1562"-01 

i,«e6i"»oo 

NH 

0.98269 

0.64647 

0.T1592 

1.22642 

0.58175 

19 

6.4262'«01 

2.0711"*0n 

NM 

0.98174 

0.66667 

0.71614 

1.21265 

0.60722 

20 

8.9662*.0l 

2.2614*400 

NM 

0.98591 

0.71166 

0,77667 

l.lSult 

0,65580 

21 

1 .1506"-02 

2,0066*400 

NM 

0.98745 

0.74514 

U. 80400 

1.16424 

0.69058 

22 

1.6586''-02 

2.6625*400 

NH 

0.99002 

0.79749 

0.84799 

1.111151 

0.75004 

21 

2.1666’>02 

2.8921*400 

NH 

0.99219 

0. 84118 

O.BSlt 1 

1 . 1 0221 

0.80122 

24 

2.6746''>02 

1.0991*400 

NM 

0,99401 

0.87841 

0.91207 

1.07810 

0.84599 

2S 

S.1S26’.02 

1.1017*400 

NH 

0.99S7S 

0.91114 

0.91820 

1.05564 

0.88875 

26 

1.6904*-02 

1,4875*400 

NM 

0.99726 

0.94179 

0.96058 

1.01590 

0.92729 

27 

l.Sasa'-Ol 

1.5617*400 

NH 

0.99786 

0.95605 

0.9691U 

1.02803 

0.94291 

26 

S.^BA'^Ol 

1.6271*400 

NM 

0.99815 

0.96612 

0.97649 

1. 02156 

0.95586 

29 

4,4S26*-02 

1.6872*400 

NM 

0.99861 

0.97556 

0.98112 

1 .01555 

0.96806 

10 

4.f066"-02 

1.7261*400 

NH 

0.99911 

0.98165 

0.98716 

1.01167 

0.97597 

11 

4,96a6''.02 

1.7727*400 

NH 

0.99946 

0.98881 

(1.99211 

1.00710 

0.98514 

12 

S.2146‘>0? 

1.7854*400 

NM 

0.99955 

0.99070 

0.99168 

1.00586 

0.98789 

11 

5.4686*>02 

1.8050*400 

NH 

0.99970 

0.99179 

0.99575 

1.00194 

0.99184 

14 

S. 7226*. 02 

1.8178*4011 

NM 

0.99979 

0.99576 

0.99710 

1.00269 

0,99442 

IS 

i,9766**02 

1.8177*4«0 

NM 

0.94994 

0.99879 

0.99917 

1.00077 

0,99840 

0 16 

6.2106*-02 

1.8456*400 

NM 

l.OflUOO 

1.00000 

1.04000 

l.OOOOO 

1,00000 

INPUT  VARIABLES  V,U/U0  (tBOENERGETIC)  ASSUME  PiPD  AND  VAN  DRIEST 


ASOBOIOjl  JACKSON  PROPtLE  TABUIATIDN  POINTS,  DELTA  AT  POINT  Oil 


I 

V 

PT2/P 

P/PO 

TO/TOD 

H/MO 

U/UD 

t/TD 

HHD/4HDU 

1 

o.oooo*«oo 

1,0«00*800 

NM 

0,96184 

0.00000 

O.ooono 

1.46152 

0.00000 

2 

T.6200*-05 

l.lllS*t(IO 

NM 

0,96740 

0.26126 

0.11149 

1.417*7 

0.22108 

3 

1.0160*>04 

I.ll49*t00 

NM 

0.966*7 

0.24670 

0.29412 

1.42116 

6,20678 

4 

1,2700*»04 

1.1226*400 

NM 

0,96717 

0.25454 

0.10141 

1.42085 

0.21354 

5 

1.5240*-04 

1.1471*400 

NM 

0.94770 

0.27770 

0.11019 

1.412*8 

0.23166 

8 

l,T780*«04 

1.1746*400 

NM 

0.96045 

0.10124 

0.15700 

1.40444 

0.25419 

7 

2.0120*-04 

1.1893*400 

NM 

0.96SS0 

0.1129} 

0.37027 

1,399*7 

0.26448 

8 

2.2860*-04 

1.2047*400 

NM 

0.96916 

0.12469 

0.18154 

1.39533 

0,27487 

9 

2.5400*-04 

1.2291*400 

NM 

0.96971 

0.14216 

0.40116 

1,36810 

0.29059 

10 

},0480*«04 

1,2497*400 

NM 

0.97010 

0.55616 

0.41674 

1,38224 

0.30294 

11 

1.8100*«04 

1 .2857*400 

NM 

0.970*2 

0.17771 

0.44257 

1.37273 

0.12240 

12 

5.1140*-04 

1.1225*400 

NM 

0.971T4 

0.40040 

0.46742 

1.36225 

0,34112 

11 

6.6040*«04 

1.1496*400 

NM 

0,97210 

0.41517 

0.48154 

1.55514 

0.35682 

14 

7.8740*-04 

1.5606*400 

NM 

0.97252 

0.42120 

0.48961 

1.15231 

0.16220 

IS 

9, 1440**04 

1.1956*400 

NM 

0.97120 

0.43900 

0.50884 

1.14150 

0,37874 

16 

1.0414**01 

I, 4098*400 

NM 

0.97148 

0.44595 

0.51622 

1.14000 

0.38524 

17 

l.t684*«01 

1,4169*400 

NM 

0.97199 

0.45079 

0.52979 

1.31142 

0.39711 

18 

1, 4224**01 

1.4785*400 

NM 

0.97475 

0.4T750 

0.5491b 

1.12161 

0.41504 

1.9 

1.67(,4*«01 

1.5159*400 

NM 

0,97542 

0.49141 

0.5658b 

I.IISIO 

0.41027 

20 

l.9304**01 

1.5150*400 

NM 

0.97572 

0.50044 

0.57306 

1. 31110 

0.41702 

21 

2.1844**01 

1.5711*400 

NM 

0.97616 

0.51551 

0.58840 

1.30100 

0.45161 

22 

2.4184**31 

1,4104*400 

NM 

0.97701 

0.51019 

0.60351 

1.29469 

0.46614 

21 

2.6924**0S 

1.6292*430 

NN 

0.97712 

0.53726 

0.61043 

1.29080 

0.47291 

24 

1.1274**0! 

1.6861*400 

NM 

0.9TB2I 

0.55723 

0.63030 

1.27917 

0.49266 

25 

1.9624**0S 

1.7417*400 

NH 

0.97907 

0.57626 

0.64099 

1.26829 

0. 51171 

26 

4.5974**0! 

1.7922*400 

NN 

0.97977 

0.59152 

0.66379 

1.25929 

0.52711 

27 

5.2124**0! 

1.8240*400 

NM 

0.98022 

0,60114 

0.67305 

1.25354 

0,51692 

28 

6.5024**01 

1,9007*400 

NM 

0.90126 

0.62129 

0.69412 

1. 2401V 

0.55969 

29 

7. 7724*. 01 

1 .9902*400 

NM 

0.95242 

0,64740 

0.71675 

1.22540 

0.56491 

SO 

9,0424**01 

2.0664*400 

NM 

0.96116 

0.66694 

0.71465 

1.21115 

0.60547 

11 

1. 1512**02 

2.1756*400 

NM 

0.95461 

0,69294 

0.75815 

1.19709 

0.61111 

12 

1.7912*-02 

2.4445*400 

NM 

0.95761 

0.75120 

0. 61080 

1.15880 

0,69969. 

11 

2.4282**02 

2.6950*400 

NM 

0. 99014 

0.00145 

0.85274 

1.12646 

0.75701 

14 

1.0612**02 

2.9164*400 

NM 

0.99220 

0.84597 

0.88685 

1.09696 

0.80699 

IS 

3.69S2‘*02 

1.1171*400 

NM 

0.99525 

0.88501 

0.91705 

1.07171 

0.85409 

16 

4.nii'*a2 

1.1459*400 

NH 

0.99604 

0.92054 

0.94162 

1.05079 

0.89801 

J7 

4.9m**02 

1.5267*400 

NM 

0.99752 

0.95012 

0.96510 

1.01179 

0.93517 

18 

4.9T0S**02 

1.5116*400 

NM 

0.99T57 

0.95111 

0.96582 

1.01114 

0.91666 

19 

5. 4742**02 

1.6411*400 

NM 

0.99841 

0.96811 

0.97801 

1.02014 

0.95872 

40 

5.9S42**02 

1.7197*400 

NM 

0,99919 

0.98174 

0.9B880 

1.01012 

0.97870 

41 

6.492l‘*02 

1,8010*400 

NM 

0.99968 

0,99149 

0.99554 

1.00411 

0.99145 

42 

6.7062*<02 

5.821S*400 

NM 

0.99984 

0.99667 

0.99772 

1.00211 

0.99561 

41 

7.0002**02 

1.8167*400 

NM 

0.99991 

0.99863 

0.99907 

1.00087 

0.99820 

0 44 

7.2542**02 

1.8456*400 

NM 

l.OOOOO 

1.00080 

1.00000 

1.00000 

1.00000 

INPUT  VARIABLES  Y,U,AUD  ( tSOENEROETIC)  ASSUME  PaPD  AND  VAN  DRIEST 
AT  tan  DATA  HERE  AVERAGED 


6S05-r-2 


bSOSOSOt  JACKSON  bROFtLC  TAOULATION  IN  POINTS)  DELTA  AT  POINT  34 


1 

T 

PT2/P 

P/PO 

TO/TOD 

M/HD 

U/UD 

T/TO 

RHO/RhOD»U/UO 

1 

0.0000”t00 

1 .OOflJ’tOO 

m 

0.94885 

0.00000 

0.00000 

1 .86733 

0.00000 

2 

l,2TO0"-04 

1.225b*t00 

NM 

0.95445 

0.24863 

0.33099 

1.77231 

0.18676 

3 

3.8100"-04 

1.4331"t00 

NM 

D. 95859 

0.33447 

0.43617 

1.70217 

0.25636 

4 

9.6520"-04 

1 .T7bS*tOO 

0.96403 

0.42940 

0.54403 

1 .60487 

0.31843 

5 

l.574S"-03 

1 .9357*»00 

NM 

0.96613 

0.46321 

0.58120 

1 .57415 

0.36917 

6 

J.463S"-03 

2,1162'tOO 

0.96828 

0.49705 

0.01639 

1 .53780 

0.40082 

7 

3.7O84''-03 

2.291 3“t00 

MM 

0.97022 

0.52687 

0.64635 

1 .50448 

0.42948 

6 

5.003S*-03 

2.4bS9'tOO 

NM 

0.97206 

0.55495 

0.67369 

1.47169 

0.45714 

9 

6.273S"-03 

2.b09S'T00 

MM 

0.97346 

0.57600 

0.69361 

1.45046 

0.47831 

to 

9.956S"-03 

2.9873VOO 

NM 

0.97693 

0.62826 

0.74100 

1.19109 

0.51268 

11 

l.l989"-02 

3.188b't00 

MM 

0.97866 

0.65419 

0.76142 

1.36184 

0.56058 

u 

1.3894*-02 

3.3669*700 

MM 

0.98012 

0.67621 

0.78191 

1,31706 

0.58480 

13 

l)5799"-02 

3.5433'tOO 

MM 

0.98151 

0.69726 

0.79911 

1.11147 

0.60819 

14 

l.7704‘-02 

3.7300*700 

MM 

0.98293 

8.71881 

0.81624 

1 .28947 

0.61101 

15 

l,9609*-02 

3.894S'700 

MM 

0.98417 

0.73779 

0.S3094 

1.26847 

0.65508 

16 

2.l74S’-02 

«.II60''780 

MM 

0.98569 

0.76131 

0.64866 

1.24266 

0.68294 

17 

2.3546*>a2 

4,3488*700 

MM 

0.98659 

0.77515 

0.65898 

1.22737 

0.69986 

IS 

2.S4Sl"-02 

4,4681*700 

MM 

0.98803 

0.79798 

0.87521 

1.20295 

0.72755 

19 

4.6362*700 

MM 

0.98909 

0.81488 

0.68702 

1.18491 

0.74860 

20 

2.9261'-«2 

4,8410*700 

MM 

0.99035 

0.83498 

0.90072 

1.16167 

0.77404 

21 

3.1140*-02 

5.0371*700 

MM 

0.99150 

0.85378 

0.91320 

1.14404 

0,79822 

22 

3.307t*-02 

1.1943*700 

NM 

0,99240 

0.86854 

0.92278 

1.12879 

0.81749 

23 

3.7160‘o|l2 

5.6372*700 

MM 

0.99481 

0.90860 

0.94793 

1.08797 

0.87128 

24 

4.0691”>02 

5.4191*700 

MM 

0.99625 

0.93150 

0.96269 

1.06351 

0.90520 

25 

4.2723*-02 

6.0831*700 

MM 

0.99706 

0.94757 

0.97087 

1 .04979 

0.92482 

2b 

4.4755*-02 

6.2067*700 

MM 

0.99766 

0.95801 

0.97685 

1.03968 

0.91957 

27 

4,7269’-02 

6.3179*700 

MM 

0.99819 

0.96734 

0.98211 

1.01076 

0.45280 

26 

5.QS51*-02 

6.5108*700 

MM 

0.99900 

0.98326 

0.99094 

1.01564 

0.97560 

29 

5.339l*-02 

6.5602*700 

MM 

0.99930 

0.98733 

0.99315 

1.01184 

0.48154 

30 

5.7175*-02 

6.6221*700 

NH 

0.99958 

0.99237 

0.99589 

1.0071 1 

0.48886 

31 

6.1773*-02 

6.6679*700 

NM 

0.99978 

0.99608 

0.99789 

1.00365 

0,44426 

32 

b.6SS3‘*02 

6.6679*700 

MM 

0.99978 

0.99608 

0.99789 

1.00365 

0.49426 

33 

7.1933*-02 

6.6848*700 

MM 

0.99986 

0.99745 

0.99863 

1.00237 

0,99626 

0 34 

7.b225''-‘02 

6.7165*700 

MM 

1.00000 

1.00000 

1.00000 

1.00000 

1 .00000 

INPUT  VARIABLCS  V)U/t.lD  CtSOCNeRCCTtO  ASSUME  PaPD  AND  VAN  DRIEST 


ASOSOSOI!  JACKSON  PROPtLC  TABULATION  3T  POINTS)  DELTA  AT  POINT  3T 


: 

y 

PT2/P 

P/PO 

TO/IOO 

M/HO 

U/UO 

T/TD 

RHO/RHOD 

1 

0.0000*600 

1, 0000*600 

NM 

0.5488$ 

0.00000 

0.00000 

1.86711 

0.00080 

2 

r.6200*-05 

1.2056*600 

MM 

0.95401 

0.23809 

0.31761 

1,77982 

0.17846 

3 

t.2700*>04 

1,2001*600 

NM 

0.95388 

0.23508 

0.11380 

1.78192 

0.17610 

4 

1.7780"-04 

1,2001*600 

NM 

0,95388 

0.23508 

0.11180 

1.78192 

0.17610 

5 

2.2B6(i*«04 

1.1994*600 

NM 

0.95388 

0.23500 

0.31371 

1,78197 

0.17604 

6 

2.7940"-04 

1. *378*600 

NM 

0.95472 

0,25479 

0.31876 

1.76780 

0.19161 

7 

3.3020*«04 

1.2376*600 

NM 

0.95471 

0.25471 

U. 13866 

1.76785 

0.19157 

It 

1.8l00*-04 

1.2725*600 

NM 

0.95546 

0.27136 

0.35952 

1.75522 

0.21)483 

9 

4,5720‘-04 

1,3082*600 

NM 

0.95619 

0.2871 1 

0.37902 

1,74271 

0,21748 

10 

5.6420*-O4 

1.1417*600 

NH 

0.95686 

0.10086 

0.39587 

1.71140 

0.22864 

It 

7,1 I20*-04 

1.4833*600 

NM 

0.95948 

0,15097 

0.45587 

1.68706 

0.27021 

12 

8.3820*«04 

1.5513*600 

NM 

0.96062 

0.17160 

0.47986 

1 ,66761 

0.28776 

11 

1,0922*»03 

1,6565*600 

NM 

0.96228 

0.40030 

0.51255 

1.63947 

0.11261 

14 

l.3462“*03 

1.7282*600 

NM 

0.96334 

0.41807 

0.51237 

1.61152 

0.32831 

IS 

l.981«*-33 

1.8164*600 

NM 

0.96484 

0.44263 

0.55920 

I.S96II 

0.35035 

Sw 

2.6162*«0S 

1.9472*600 

N“ 

0.96627 

0.46S4S 

0.58160 

1.57192 

0.37127 

17 

3.e662*>03 

2.1217*600 

NM 

0.96839 

0.49804 

0.61719 

1.53671 

0.40176 

18 

5. 1562**03 

2.2678*600 

NM 

0.96996 

0.52301 

0.64251 

1.50926 

0.42572 

19 

7.6962**05 

2.4422*600 

t|M 

0.97179 

0.55085 

0.66975 

1.47828 

0.45306 

20 

1,0236**02 

2.6846*600 

NM 

0.97417 

0.58679 

0.70161 

1.43791 

0.48934 

21 

1,5316**02 

2,9777*600 

H“ 

0.97685 

0.62699 

0.73988 

1.19251 

0.53112 

22 

2.0196**02 

1.1842*600 

NM 

0.98026 

0.67831 

0.78365 

1.33470 

0.58714 

11 

2.484l**02 

1.6842*600 

NM 

0,98259 

0,71159 

0.81211 

1.29527 

0,62700 

24 

l.O556"-02 

4,0824*600 

NM 

0.98546 

0.75770 

0.84598 

1.24660 

0.67661 

IS 

1. 7541**02 

4.6077*600 

NH 

0.98892 

0,81203 

0.S8505 

1.18793 

0.74584 

26 

4.3256**02 

4.9004*600 

NH 

0,99070 

0,84072 

0.9041T 

1.15765 

0.78118 

17 

5.0341”-02 

5. 4514*600 

NM 

0.99382 

0.89214 

0.95769 

1,10472 

0.S488I 

IB 

5.59S6**02 

5.8495*600 

NH 

0.99590 

0,92747 

0.95913 

1.06965 

0.S96S5 

19 

S.S496**01 

6.1024">00 

NH 

0.99716 

0.94921 

0.97182 

1.04810 

0.92713 

30 

6.iO16**02 

6.2112*600 

NM 

0.99779 

0.96025 

0,97812 

1.01755 

0.94272 

11 

6.2941**02 

6.1044*600 

NM 

0.99812 

0.96622 

0.98148 

1.01181 

0.95120 

12 

6.6116‘*02 

6.4665*600 

NM 

0.99888 

0.97964 

0.98894 

1.01407 

0.97043 

11 

6.S6S6**02 

6.5119*600 

NH 

0.99917 

0.98501 

0.99189 

1.01401 

0.97S18 

14 

7.U96*-02 

6.5958*600 

NM 

0.99946 

0.99021 

0.99471 

l.OOtlt 

0.9SS75 

35 

7.3736"-02 

6.6751*600 

NH 

0.99982 

0.99666 

0.99821 

1.00110 

0.99512 

36 

7.5641"-U2 

6.6751*600 

NM 

0.99982 

0.99666 

0.99821 

1.00110 

0.99512 

D 17 

7,8S16**02 

6. 7165*600 

NH 

1. 00000 

1.00000 

1.08000 

1.00060 

1.00000 

INPUT  VARIABLES  V.U/UD  ( I SOENCRUCTIC)  ASSUME  P«PD  AND  VAN  DRIEST 


6S0S-C-.1 


65051401  JACKSON  PROFILE  TA8ULATIOU  JO  POINTSi  OELTA  AT  POINT  30 


I 

Y 

PT2/P 

P/PD 

TO/TOD 

M/iin 

U/UD 

7/TC 

RHO/RHOD 

I 

0.0000"+00 

1 .OOOO’tOO 

NM 

0.04885 

0,90000 

0.00000 

1.86733 

0.00080 

2 

1 .2700"-0<l 

1.7S86"*00 

NH 

0.06376 

0.42522 

0.54024 

1.61419 

0.33468 

3 

1 .5240"»04 

1.7807"+00 

HM 

0.96421 

0.43233 

0.54602 

1.606S5 

0.34105 

4 

1 .77S0"»0« 

Ksasi'too 

NM 

0.96460 

0.44023 

0.55661 

1.59862 

U. 34618 

5 

?.2SO0"-0« 

l.B767’t00 

HM 

0.96517 

0.4S1I8 

0.50040 

1.56712 

0.3581 J 

6 

2.7040"*04 

1 .0206"*')0 

HM 

0.96504 

0,46013 

0.57800 

1.57757 

0.36638 

7 

1.5560">04 

1 ,00Jit"*00 

NM 

0.96602 

0,47425 

0.50281 

1.56252 

0.17940 

S 

A.l^O'-tfO 

2.0500’+00 

NU 

0.06752 

0,48524 

0,90424 

1.55066 

0.38967 

0 

5.5SB0">04 

2.1464'tOO 

NM 

0.06862 

0.S023S 

o.s'jisr 

i. 53 106 

0.40589 

10 

6.85B0"«04 

2.2132“+00 

NM 

0.06050 

0.51725 

0.63674 

1.51562 

0.42015 

11 

6.1280“-04 

2.1126‘TOO 

NM 

0.07044 

0.51014 

0.64978 

i.som 

0.41286 

12 

O.30S0"-04 

2.412B’t00 

NM 

0.07169 

0.54038 

0.66314 

1.47992 

0.45160 

13 

1.1016“-01 

2.401B*>00 

NM 

0.07220 

0.55844 

0.67702 

1.46978 

0.46063 

IN 

1.447S'«03 

2.5644’TOO 

HM 

0.07301 

0.56011 

0.68713 

1,45758 

0.47156 

13 

1.7016"-03 

2.6457''>aa 

HM 

0.07380 

0.SS121 

0.69647 

1.44420 

0.48164 

lo 

2.0S2S*<-01 

2.75O7"»00 

NM 

0.07463 

0.50710 

0.71337 

1.42S95 

0.50027 

17 

2.T61S--0} 

2.81l7'»00 

NM 

0.07554 

0.60736 

0.72240 

1,41470 

0.51064 

IS 

1.00SS*-03 

2,O507’TO0 

NM 

0.07661 

0.62342 

0.73673 

1.34657 

0.52751 

10 

4.16SS"'>03 

1.140i)**ftO 

NM 

0.07633 

0.64020 

0.75924 

1,38736 

0.53528 

20 

5.3S4S’'«0l 

1.2866*000 

NM 

0.07047 

0.66630 

0.77375 

1,34809 

0.57395 

21 

6.5278“«03 

I.SISO'AOO 

NM 

0,08148 

0.60675 

0,79870 

1.31404 

0.60782 

22 

e.0264''>01 

i.osas'ooo 

NM 

0.08235 

0.70006 

0.80926 

1.29911 

0.62284 

23 

0.05o8‘-03 

1. 8430*700 

NM 

0.08176 

0.75163 

0.82621 

1.27527 

0.64787 

24 

1.1080*»02 

4.0516*700 

NM 

0.08524 

0,75410 

0.64351 

1,25022 

0.67469 

25 

l.ieO4»-02 

4.2710*700 

NM 

0.08674 

0.77776 

0.06074 

1.22475 

0.70279 

26 

1.37OO*.02 

4,4523*700 

NH 

0.08703 

0.70657 

0.8740S 

1.20468 

0.72557 

27 

1.7704">*02 

4.6550*700 

NM 

0.08022 

0.81683 

0.S8837 

1.18283 

0.75106 

26 

l.O5B3’>02 

4.8537*700 

NM 

0.00042 

0.83622 

0.90155 

1,16237 

0.77562 

20 

2.214O"-02 

5.1286*700 

NM 

0.00203 

0.86240 

0.91832 

1.11511 

0,80945 

10 

2.46SO*>02 

5.3008*700 

NM 

0.00354 

0.88746 

0.91477 

1.10948 

0.84254 

31 

2.7156*«02 

5.6702*700 

NM 

0.00408 

0.01173 

0.94971 

1.08504 

0.87527 

12 

1.0S11*>02 

5.0481*700 

NM 

0.OO640 

0.03601 

0,96416 

1.06186 

0.90868 

31 

}.1452”>02 

6.2308*700 

NM 

0.00782 

0.06081 

0.97041 

1.01701 

8.94351 

34 

}.6627'-02 

6,4042*700 

NM 

0.00850 

0.07451 

0.98610 

1.02344 

0.96305 

35 

1,0421''«02 

6.4827*700 

NM 

0,00805 

0.08008 

0.96968 

1.81781 

0.97236 

36 

4.3211‘-<oa 

6.5861*700 

NM 

0.00042 

0.08046 

0.99431 

1.00984 

0.98462 

17 

4,S311*«02 

6.6534*700 

NM 

0.00972 

0.00400 

0.90726 

1.00475 

0.99255 

IS 

5,S«ll*-02 

6.6070*700 

NM 

0,00001 

0.00843 

0.99916 

1,00146 

0,99770 

0 30 

6.15SI*-i)2 

6.7165*700 

NM 

1.00000 

1.00000 

i.oonoo 

1,00000 

1.00080 

INPUT  VARIAOLtS  Y,IJ/UD  (ISUCNERCETIC ) ASiUML  papo  ANO  VAN  DRIEST 
AT  Ial2  DATA  HERE  AVERAGED 


65051U02  JACKSON  PROFILE  TABULATtON  35  PDINTSi  DELTA  AT  PUINT  35 


I 

Y 

PT-T/R 

p/pn 

TO/TOO 

M/Ht> 

u/un 

T/TO 

RHO/RHOD 

) 

0.0000*»00 

l,00«0*TUU 

NM 

0.94385 

0.00000 

o.onono 

1.067)3 

O.OOQOU 

2 

7,6200*-05 

1.5764*a00 

HM 

0,96103 

0.37876 

0.48810 

1,66069 

U. 29392 

3 

l.0160*«04 

l.6053*»00 

HM 

0,96149 

0.38076 

0.49724 

1.65283 

0,30083 

4 

1.5240''*04 

1,6704*700 

HM 

0.96249 

0.40385 

0.51653 

1.63*92 

0.31574 

5 

2.0320*«04 

1.6931*600 

NM 

0.96263 

0.40955 

0.52290 

1.63018 

0.1207* 

9 

1.3020*-04 

1 ,8182*600 

NM 

9.96469 

0.43866 

0,55491 

1, 60426 

0.34676 

7 

4,5720*-04 

1,9081*680 

KM 

0.96576 

0.45764 

0.57510 

1.58027 

0. 16405 

8 

5.8420*-04 

1,9999*600 

NM 

0.96e9t 

0,47569 

0.5943.! 

1.56090 

0.18071 

9 

7,ll20"-04 

2.0510*600 

NM 

0.96755 

0.48562 

0.60464 

1.5502U 

0.19005 

10 

e.l820"-04 

2.1262*680 

NM 

0.96839 

0.49382 

0,01819 

1.53587 

0.40250 

11 

9.6520«-04 

2.1761*600 

N« 

0.96896 

0.50754 

0.u27ni) 

1.52612 

0.41082 

12 

1.0922*-01 

2.2225*600 

NM 

0.96947 

0.51544 

0.61498 

1.51762 

0.41840 

13 

1.2192*-01 

2.2770*680 

NM 

9.97006 

0.52451 

0.64401 

1.50757 

0,42720 

14 

I.1482*>01 

2.1202*600 

NM 

0.97052 

0.51157 

0.05099 

1.49977 

0.4140* 

IS 

l.o002**01 

2.8019*680 

riM 

0.97138 

0.54450 

0,06369 

1,48520 

0-446HS 

16 

1.8542*-01 

2.5514*680 

NM 

0.97288 

0.56718 

0.O8551 

1.45975 

0.46961 

17 

2.1082"-01 

2.5135*600 

NM 

0.97271 

0.564 n 

0.68290 

1.46275 

0.46692 

18 

2.1622*-01 

2.5936*680 

NM 

0.97310 

0.57162 

O.uOllS 

1.45274 

0.47591 

19 

2.6I62*«03 

2.6420*600 

NM 

0.97577 

0.58066 

0.69790 

1,44481 

0,48108 

20 

1.2S12‘<iO} 

2.827«'640 

NM 

0.97550 

0 .60680 

0.72189 

1.41514 

0.51005 

21 

r.8862*>01 

2.8640*600 

NM 

0.97583 

0.61177 

0.72610 

1.40973 

0.51525 

22 

S.1S62*>01 

3.8J99*680 

NM 

0.97731 

0.61184 

0.74589 

1.38479 

0.51861 

23 

6.4262*>01 

3.1513*680 

NM 

0.97855 

0.64952 

0.75144 

1,3*709 

0.55552 

24 

7.6962*-01 

1,2718*«00 

NM 

0.97935 

0.96457 

0.77220 

1. 35015 

0.57194 

25 

8.966t*>01 

1.1893*600 

N« 

0.98030 

0.67891 

0.78416 

1,33400 

0.58761 

26 

l.0216*-02 

5,4354*600 

NM 

0.98106 

0.69043 

0.79358 

1.32112 

0.60069 

27 

1.410n*»02 

3.8201*600 

NM 

0,98359 

0.72897 

0.82415 

1.27021 

0.64477 

24 

1.7856*-02 

4.1147*600 

N" 

0.98564 

0.76117 

0.84856 

1.24281 

0.68277 

29 

2,2711*-02 

4.1574*600 

NM 

0.98731 

0.78664 

0.06715 

1.21515 

0.711*1 

30 

2.5476‘«02 

4.6463*600 

NM 

0.98916 

0.81593 

0.0*775 

1.18379 

0.74992 

11 

2.9286'-02 

4.9215*600 

NM 

0.99083 

0.84275 

0.90592 

1.15553 

0,78399 

12 

1.3096*<02 

5.2364*600 

NM 

0.99264 

0.82245 

0.92528 

1.12473 

0.822*1 

11 

1,6906*<«2 

5.5093*600 

NM 

0.99413 

0.89717 

0.94093 

1 , 09444 

0.85582 

14 

4,0716*->02 

5.7689*600 

NM 

0.99549 

0.92043 

0.95494 

1.07*40 

0.8871* 

D IS 

5.5956“-02 

6.7165*600 

N" 

l.OOOOO 

1. 90000 

1.09000 

1,00004 

1.00000 

INPUT  variables  V,U/UD  ( ISOtNEROE T IC ) ASSUME  P»PD  AND  VAN  DRIEST 
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rough 

* 

H ; 4.95 

R THETA  X 10'^  : 4 - 12 
TW  / TR  : 0.6  - 1.0 

6506 

.. 

ZPG  (ROUGH) 
AW-MHT-SHT 

Blow-down  tunnel  with  fixed  nozzle  block.  Running  time  45-90  $.  W • 0.15,  H • 0,18,  L 
PO  ; 17.5  MN/m^.  340  < TO  < 610  K.  Air.  16  < RE/m  X lO'®  < 60. 

• 0.50  m. 

YOUNG  F.L.,  1965.  Experimental  Investigation  of  the  effects  of  surface  roughness  on  compressible  turbulent 
boundary  layer  skin  friction  and  heat  transfer.  URL  532. 

1 The  test  boundary  layer  Mat  fanned  on  a flat  plate  machined  from  solid  copper  (W  • 0.152,  L • 0.371  nt) 
with  a sharp  leading  edge  (X  • 0)  chamfered  at  IS'^.  Various  fairings  and  covers  brought  the  overall  length 
up  to  0.4B7  m.  The  test  surface  was  mounted  facing  downwards  a little  above  [£]  the  tunnel  centre  line. 

The  test  stations  were  near  X • 0.3  m.  The  plate  was  actively  cooled  by  two  separate  circuits  and  maintained 
at  a temperature  dote  to  310  K throughout  the  tests.  Four  plate  surfaces  were  employed,  For  the  first 
series,  01,  the  basic  upper  plate  was  machined  and  ground  to  give  an  effectively  smooth  and  flat  surface. 

For  the  tests  with  a rough  surface  (series  02-04}  the  basic  plate  was  covered  with  a layer  of  tin-lead 
solder  appraxlmately,  after  machining,  0,76  mm  thick.  The  roughness  was  then  formed  In  this  solder  layer 
under  pressure  by  specially  machined  rollers.  Both  the  plate  surface  and  the  balance  and  calorimeter  elements 
had  surfaces  formed  In  this  manner,  and  were  held  In  suitable  Jigs  so  as  to  prevent  distortion  during  the 
process.  The  roughness  pattern  had  a regular  S0°  saw  tooth  (V-groove)  section  aligned  across  the  plate, 
with  wavelength  of  0.127,  0.254  or  0.762  mm,  and,  correspondingly,  peak  to  trough  heights  of  one  half  the 

3 wavelength.  This  roughness  started  about  12.7  mm  behind  a boundary  layer  trip  consisting  of  a strip  of 
"number  80  grit-cloth"  running  from  X • 12  to  25  mm. 

6 The  plate  contained  burled  Iron-constantan  thermocouples  on  the  centre  line  at  X • 50,  140,  185,  270  and 
316  mm,  used  to  record  TW  and  to  allow  adjustment  of  the  cooling  system.  Static  tappings  (d  • 1.6  mm)  were 
placed  at  X • US,  240  and  370  mm.  The  FEB  and  Isolated  mass  calorimeter  were  mounted  at  X ■ 317,5  mm 

and  26.4  mm  to  either  side  of  the  centre  line.  The  FEB  had  an  element  of  25.4  mm  diameter,  with  a nominal 
annular  clearance  of  0.06  mm.  The  balance  was  calibrated  In  a wide  range  of  thermal  conditions,  and  It  was 
found  that  errors  resulting  from  thermal  strains  In  the  flexures  outweighed  any  other  source  of  error. 

By  trial  and  error  selection  and  mounting  of  flexures.  It  Is  claimed  that  It  was  possible  to  obtain  a 
repeatable  callbretlon.  The  Insulated  mass  calorimeter  consisted  of  a small  section  of  the  surface, 

26.4  mm  In  diameter  and  3.8  mm  thick,  which  was  separated  from  the  mass  of  the  plate  by  a small  toflon 
Insulating  ring  and  not  cooled  by  the  plate  cooling  system.  Heat  transfer  determinations  were  made  by 
cooling  the  Insulated  mats  to  a temperature  below  that  of  the  plate,  by  means  of  an  external  supply  tube 
delivering  water  directly  on  to  the  surface  of  the  calorimeter  during  a tunnel  run.  The  external  supply 
was  then  removed,  and  an  uoservatinn  of  the  rate  of  change  of  temperature  of  the  Isolated  mass  as  It 
passed  through  the  tem)>erature  of  the  plete  used  to  calculate  the  local  heat  flux. 

7 The  Pitot  probes  used  for  profile  measurements  were  CPP  for  which  dj  ranged  from  0.5  to  0.9  mm.  The  tubes 
were  kept  as  short  and  as  large  as  possible  to  minimise  the  effects  of  time  lags,  and  to  provide  sufficient 
strength  at  the  high  temperatures  used.  The  small  tubes  were  rapidly  faired,  telescopically,  to  2.6  nsn 
diameter.  The  elbow  of  the  probe  was  stiffened  by  a web  (details  In  the  photograph  art  obscure),  after 
which  It  was  soldered  Into  a double  wedge  drive  shaft.  “The  length  of  the  unstiffaned  probe  tip  was  then 
only"  12,7  mm.  The  traverse  gear  was  driven  from  the  floor  of  the  tunnel. 

8 The  balance  and  calorlmater  were  centred  (text)  on  X • 317.6  mm  and  26.4  mm  to  either  side  of  the  centre 
lint.  The  profiles  were  measured  In  a range  from  X • 286  to  297  mm  (tables  in  source  paper). 

9 No  lignlflcant  difference  wai  found  between  the  preiiurei  recorded  at  the  three  static  tappings  whan 
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running  with  tht  smooth  surf set,  ind  tht  svirtgt  of  th*  thrt*  was  used  for  the  wall  mtasureawnt  runs.  For 
profile  measurements  the  static  pressure  was  taken  as  constant  at  an  average  value  determined  from  the 
reservoir  pressure  and  the  free  stream  PT2  value,  end  assumed  constant  through  the  layer.  Total  temperature 

10  was  assumed  to  be  given  by  the  Crocco  / Van  Driest  correlation.  No  probe  corrections  were  applied,  and 

11  viscosity  was  determined  from  power  laws  matched  over  a range  to  the  Sutherland  formula. 

12  The  editors  have  presented  all  the  author's  profile  data.  Incorporating  the  author's  assumptions  and 
procedures.  The  CF  and  CQ  data  have  been  Interpolated  on  the  basis  of  both  Reynolds  number  and  Tll/TR  values. 
These  varlebles  ere  strongly  correlated,  as  unit  Reynolds  number  wes  changed  by  ranging  the  tunnel  reservoir 
temperature  while  changes  In  model  temperature  were  relatively  small.  Tha  values  given  arc  an  avaraga  of  the 
two  Interpolations.  The  differences  between  the  two  showed  no  systematic  variation.  The  scatter  of  the 

13  results,  which  became  apparent  during  Interpolation,  Is  about  t 10  t.  Tha  profiles  consist  of  four  sets, 
one  for  each  roughness,  each  describing  five  different  TW/TR  states. 

§ DATA  6S06  0101-0406.  Pitot  profiles.  NX  ■ 1.  CF  maaeurad  with  an  FEB,  CQ  with  an  Isolated  mass  calorimeter, 
separately.  Roughened  surface. 

16  Editors'  comments 

This  difficult  experiment  Is  very  fully  described  in  the  source  paper,  and  seems  to  have  bean  performed  vary 
carefully.  There  ere  no  comperabla  experiments,  though  tha  smooth-wall  adiabatic  tests  are  supplemented  by 
the  earlier  work  of  Moore  - CAT  6201  with  the  same  apparatus.  Tht  smooth-wall  experimental  range  overlaps 
that  of  Volslnet  I Lee  - CAT  7202  who  studied  a tunnel-wall  boundary  layer. 

For  the  majority  of  the  profiles,  measurements  did  not  extend  within  the  momentum-deficit  peek,  and  It 
should  ba  noted  that,  unfortunately,  there  are  no  measured  TO  data. 
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BOUNDARY  CONDITIONS  AND  EVALUATtO  DATA.  SI  UNITS 


RUN 

MO  » 

TM/TR 

RED2W 

CF  7 

H12 

H12K 

PH 

PO 

X * 

POO* 

PH/PO* 

RED20 

CO  7 

H)2 

H)2K 

TH* 

TO 

RZ 

TOD* 

SH  <• 

02 

P127 

H42 

D2K 

UO 

TR 

65060101 

4.SS5S 

0.9721 

2.0046*70) 

1.0)00"-0) 

10.9615 

1.5)4) 

),8015"TO) 

).8015"v0) 

2.91b9"«0l 

1 ,75R0"tO6 

1.0000 

8.8595*70) 

NH 

1.8)66 

1.7990 

2,996a*t02 

5.8407*601 

INFINITE 

).J722''i02 

0.0000 

2.1857*-04 

0.0000*700 

0.1969 

4.7606"-04 

7.486l“+02 

). 0821*602 

65060102 

4.9149 

0,7105 

1.90)7*70) 

1.2700*-03 

9,)02l 

1.4)94 

3,6716*y0) 

1.6716*603 

2,B74J"-01 

1.7580*706 

1.0000 

6.2204*703 

7,1000*-04 

1.8)96 

1.8147 

2.9T28"»02 

7.8523*601 

INFINITE 

4.57S9*+02 

0.0000 

2.4620*-04 

0.0000*700 

0.4208 

4.9064*-04 

a.7)22*T02 

4.184)"602 

65060105 

4,9051 

0.6585 

1.9255*703 

t.ll00*-D3 

8,9661 

1.4459 

S.7l4)"t0) 

).714)"60) 

2.S74J"-0l 

1.7580*706 

1.0000 

5,8127*703 

7.700C"»04 

1.8)49 

1.8078 

2,9892“t02 

8.5465*601 

INFINITE 

4,9672*702 

0,0000 

2.5841*-04 

0.0000*700 

0.4658 

5.0821*704 

9.0918"T02 

4.5395*602 

65060104 

4.895) 

0.5951 

1.9142*703 

1.4100*703 

8.4156 

1.41)8 

3.7576"+0) 

3.7576*60) 

2.8741"-01 

1,7580*706 

1.0000 

5.2117*t03 

8.6000*-04 

1.8)84 

1.8142 

3.0059*t02 

9,5406*601 

INFINITE 

5.5267*702 

0.0000 

2,6999*«04 

0.0000*700 

0.5)45 

5.0855*704 

9.5869"t02 

5.0511*602 

65060105 

4.8609 

0.5228 

1.9460*703 

1.4800»-01 

7.7)94 

1.4275 

).9141"p0) 

3.9141*60) 

2.8745«.01 

1.7580*706 

1.0400 

4.6194*703 

9.2000*-04 

1.8)66 

1.8157 

).0494"t02 

1,1141*602 

INFINITE 

6,)800*702 

0.0000 

2.8997"-0fl 

0.0000*700 

0.61)5 

5.2066*704 

l.0288"+0) 

5.8)24*602 

65060201 

4.9698 

0.9442 

1.8173*703 

l.0500"-01 

11.0895 

1.4619 

).tt421*t0) 

3,4421*601 

2.966S*-01 

1.7580*706 

1.0000 

7.9657*703 

NH 

1.8569 

1.6)54 

1.0845*602 

6.0206*601 

INFINITE 

). 5761*702 

0,0000 

2.2314*>04 

0.0000*700 

0.1982 

4.7265"-04 

7.7)16*602 

3,2668*602 

65060202 

4.9500 

0.7476 

1.8554*703 

1.2)00*-01 

9.7284 

1.4784 

). 5230*60) 

1.82)0"60) 

2.96SS'-01 

1.7580*706 

1.0000 

6.3955*703 

6.7000'-04 

1.8468 

1.8195 

).0S97*602 

7.6660*601 

INFINITE 

4.52)1*702 

0.0000 

2.5273*-04 

0.0000*700 

0.)654 

5.6467*-04 

6.6896*602 

4.1126*602 

6506020) 

4.9500 

0.6770 

1.8100*703 

1.3100*-03 

9.2588 

1.4857 

1.52)0*60) 

3.52)0*60) 

2,9688*>0t 

1.7580*706 

1 .0000 

5.6465*703 

7,6000"-04 

1.8412 

1.8115 

1.1158*602 

fi.5)79«+0l 

INFINITE 

5.0378*702 

0.0000 

2.6167*«04 

0.0000*700 

0,4542 

5.l)92"-04 

9.1704*602 

4,6026*602 

65080204 

4.9500 

0.6011 

1.7606*703 

1.1»00"-01 

8.645) 

1.447) 

1.52)0*60) 

3.5230*60) 

2.96S8««01 

1.7580*706 

1 .0000 

4.8828*703 

6.5000*704 

1.8584 

1.8)96 

). 1446*602 

9,7045*601 

INFINITE 

5.7261*702 

0,0000 

2.7347*-04 

0.0000*700 

0.5250 

4.9802*704 

9,7769*602 

5.2)15*602 

65060205 

4.8708 

0.5550 

1.7094*703 

l.4700*-01 

8.01)6 

I.SOIT 

), 8681*601 

3.8681*601 

ZtObSS'^Ol 

1.7580*706 

I.OOOO 

4.2791*703 

9.3000*-04 

1,8411 

1.8169 

). 1609*602 

1.0845*602 

INFINITE 

6.2306*702 

0.0000 

2.8082*«04 

0.0000*700 

0.5968 

4.7006*704 

1,0170*60) 

5,6954*602 

65060)01 

4,9400 

0.9621 

2.0588*703 

1.1500*-01 

11.1202 

1.4578 

1. 5646*601 

3.5646*60) 

2,96S8*>01 

1.7580*706 

1,0000 

9.1488*703 

NM 

1.8292 

1.79)9 

). 0279*602 

5.8572*601 

INFINITE 

3.4444*702 

0.0000 

2.3901*-04 

0,0000*700 

0.1925 

5.4508*704 

7.5802*602 

3,1471*602 

65060)02 

4.9894 

0.7)82 

1.9364*703 

1.3500*70) 

9.9))) 

1.4418 

). 1641*60) 

3.3641*60) 

2.9047«-0l 

1,7580*706 

1.0000 

6,7282*703 

6.0000*704 

1.8290 

1.7996 

2.9899*602 

7.4169*601 

INFINITE 

4.4344*702 

0.0000 

2.6282*-04 

0.0000*700 

0.8744 

5.5881*704 

S,615)*602 

4.0504*602 

65060)0) 

4,9400 

0.669} 

1.8727*703 

1.4400*70) 

9,1666 

1.4558 

1.5646*70) 

3,5646*601 

2.9200*«0I 

1.7580*706 

1.0000 

5,7088*703 

8.6004*704 

1.8259 

1.797) 

). 0)95*602 

8,4523*601 

INFIMTF 

4,9706*702 

0,0000 

2.6193"-04 

0.0000*700 

0.4598 

5.)240*704 

9.1059*602 

4,S«15"602 

65060)04 

4,9400 

0.5972 

l,849l"t03 

l.5500*-0) 

8.6680 

1,4492 

). 5646*60) 

3.5646*60) 

2.S95b'»OI 

1.7580*706 

1 ,0000 

5.1155*703 

9.)000*704 

1.8267 

1.8001 

). 0)08*602 

9.4697*601 

INFINITE 

5,5689*702 

0,0000 

2.737l*-04 

0.1)000*700 

0.5257 

3,)710"704 

9,6)84*602 

5.0882*602 

65060)05 

4.8412 

0.5420 

1.8453*703 

1,7000*70) 

7.7099 

1.4455 

4.0069*603 

4,0069*60) 

2. 9047". 01 

1.7580*706 

1.0000 

4.4895*703 

1.0200*-0) 

1.8)45 

1.8118 

1.1061*602 

1.1020*602 

INFINITE 

6.2674*702 

0.0000 

2.7202"-04 

0.0000*700 

0.6151 

4.9096*704 

1.0190*60) 

5.7)05*602 

65060401 

4.9746 

0.9669 

2.5355*703 

1.4900*70) 

11.6718 

1 . 4965 

). 4220*603 

3.4220*601 

2.8560"-01 

1.7580*706 

l.OOOO 

1,1497*704 

NM 

1.7928 

1.7504 

2.979(1*602 

5.668R*601 

INFINITE 

). 3728*702 

0,0000 

2.9580*-04 

0.0000*700 

0.1722 

7,5558*704 

7,5098*602 

1.0810*602 

650604A2 

4.9500 

0.6964 

2.4775*701 

1.7700**0) 

9,5421 

1,4777 

). 52)0*603 

3.52)0*60) 

2.S560>>01 

1,7580*706 

1.0000 

8.0002*701 

9.0000*704 

1.769) 

1.756) 

3.0220*602 

8.0492*601 

INFINITE 

4.7494*702 

0.0000 

5.3995"«04 

0.0000*700 

0,4119 

7,6428*704 

8.9041*602 

4.1)92*602 

6506040) 

4,9698 

0.6550 

2.4529*701 

1.8200’-0) 

9,4091 

1,4896 

3,4421*603 

3.4421*60) 

2.S560O-01 

1,7580*706 

1 .0000 

7,5049*703 

9.5000*704 

1.7855 

1.7504 

1. 0221*602 

8.5029*601 

INFINITE 

5.0506*702 

0.0080 

3.5266*-04 

0.0000*700 

0.4612 

7.8795*704 

9.1683*602 

4.61)7*602 

65060404 

4.9599 

0.5948 

2.4679*703 

1.9000*70) 

8.9464 

1.5016 

1, 4821*603 

1.4821*60) 

2.8560‘‘<0t 

1.7580*706 

1.0000 

6.8466*703 

1.0200*70) 

1.7797 

1.7445 

). 03)2*602 

9.4261*601 

INFINITE 

5.5817*702 

0.0000 

5,71ll*-«4 

1). 0000*700 

0.5200 

B.0774*-04 

9,6560*602 

5.0992*602 

65060405 

4,9253 

0.5409 

2.1676*703 

2.0)00*70) 

8. 1595 

I.SU6 

1,6268*603 

}. 6268*60) 

2.8560*-0» 

1.7580*706 

1.0000 

5.4118*701 

1,0800*70) 

1.7619 

1.750) 

1,0780*602 

1.0642*602 

INFINITE 

6.2272*702 

0.0000 

3.3861*-04 

0.0000*700 

0.5829 

6.978)*-04 

1.0187*601 

5,690)"6C2 

REAK«TO«l<CAK  ROUGHNESS  SRACINQ  SERIES  020  0.I2TMH,  SERIES  OiO  0.254MH,  SERIES  040  0.T62HM 


6506-C-l 


65060101  YOUNG  PROFILE  TABULATION  tb  POINTS*  3ELTA  AT  POINT  16 


I 

\ 

PT2/P 

P/PO 

Trt/TOO 

M/MD 

U/Ut) 

T/TO 

PH0/RH00*U/UD 

1 

0.0000'''f00 

1 .0000’*00 

IIM 

o.aaiis 

0.00000 

0,00000 

5.08076 

0,00000 

a 

4.5Tao“'04 

4.Sbl2'»00 

NM 

0.44147 

0.17688 

0.67812 

1.21427 

0,20440 

i 

s.osoo'-oa 

5.115S"»00 

NM 

0.44488 

0.14648 

0,70046 

1.11324 

0,22444 

4 

b.lSOO"-04 

b.t735*»00 

NM 

0.45025 

0.41015 

0.71414 

2.41122 

0.25202 

5 

T.b200"-0a 

6,P444"»00 

UM 

0.45464 

0.46010 

0,76204 

2. 74074 

0.27804 

6 

6.8400'-04 

7.b42B"»«0 

NM 

0.45S12 

0.48442 

0.78255 

2.60464 

0.24487 

7 

1.27O0*-0J 

4.U1S'600 

NH 

0.46517 

0.51764 

0.82282 

2,14174 

0.15136 

S 

U?050"-01 

1.2061*601 

NM 

0.47407 

0.61407 

0.87027 

2.00850 

0.41124 

0 

2.5400*-01 

1.5t2t«60I 

NM 

0.4S124 

0.64045 

0.40804 

1.72454 

0,52500 

10 

1.17SO"-UJ 

t,Sbl4'60l 

NM 

0.48742 

0.76884 

0,91401 

1.44171 

0.62450 

It 

}.U100‘«OS 

2.2474*601 

NM 

0.44242 

0.84621 

0.96167 

1.24681 

0.74111 

12 

4.4«50*-01 

2.6171*601 

NH 

0.44611 

0.41457 

0.98158 

1.15140 

0.85214 

11 

S.0800’>0S 

2.4071*601 

NM 

0.44850 

0.46482 

0.49288 

1.05401 

0.41756 

14 

5.71S0*-0S 

1.0SA2*641 

NM 

0.49458 

0.48495 

0.44601 

1.01614 

0.48144 

IS 

b.l5Q0''«01 

1.1071*601 

NM 

0.44442 

0.44744 

0.94461 

1.00125 

0.44617 

0 lb 

b.96SO*>01 

1.1146*601 

NM 

1.00000 

1.00000 

i.ooooo 

1.00000 

1,00000 

INPUT  VARIAOLES  Y,N/M0  ASSUME  "PPD  AND  VAN  DRIEST 


65060105  VOUNO 

PROFILE 

TABULATION 

18 

POINTS,  DELTA  AT  POINT  18 

I 

Y 

PT2/P 

P/PO 

TO/TOO 

H/HD 

u/un 

T/IO 

RHO/RHOD*U/UD 

» 

0,0000*400 

1.0000*400 

NM 

0.470S4 

4.04000 

0,00000 

2.64585 

0. 00000 

2 

l.S560*«04 

5.4131*400 

NM 

0.78866 

0.40301 

0.64417 

2.55465 

0,25216 

1 

4,0640*>0« 

5.7150*400 

NM 

0.76644 

0.4IS15 

0.65817 

2.51137 

0.26167 

4 

5.0BOO**04 

6.7702*400 

NH 

O.B2062 

0.45455 

0.70085 

2.17718 

0.24480 

5 

6.1500*«04 

7.6427*400 

MM 

0.81044 

0.48687 

0.71281 

2.26560 

0.12146 

6 

7.6200“-04 

8.1641*400 

NM 

0.850T7 

0.50409 

0.75111 

2.18455 

0.14405 

7 

8.8400*>04 

8.4160*400 

NM 

0.86002 

0.52727 

0.76420 

2.12616 

0.16144 

8 

1.2700*«OJ 

1.0245*401 

NM 

0.67873 

0.56667 

0.80110 

1.44856 

0.40084 

♦ 

1.4050*-01 

1.2811*401 

NM 

0.40815 

0.61717 

0.B5057 

1.78087 

0.47762 

10 

2.5400*-01 

1.5810*401 

NH 

0.41152 

0.71010 

0.84254 

1.58002 

0.56442 

II 

1.1750"-01 

1.8420*401 

NM 

0.45166 

0.77674 

0.42551 

1.41234 

0.65531 

12 

1.8tOO*-OS 

2.2117*401 

NN 

0.4T0TI 

0.84747 

0.45111 

1.26468 

0.75151 

tl 

4.44S0**01 

2.3441*401 

NM 

0.48120 

0,40606 

0.97120 

1.15164 

0.84155 

14 

5.0400*«01 

2,8068*441 

NM 

0.44196 

0.45251 

0.48720 

1.07414 

0.41407 

IS 

5.7I50*-01 

2.4551*401 

NM 

0.44634 

0,47778 

0.44419 

1.011S4 

0.46164 

16 

6.1500*«0S 

1.0155*401 

NM 

0.44801 

8.48781 

0.94687 

1.01B28 

0.47847 

17 

6.4850*>01 

1,0888*401 

NM 

1.00000 

1.80000 

1.00000 

I.OOOOO 

1.00000 

0 11 

T.6200*»01 

1.0«68'40i 

NM 

1,04004 

1.00000 

1.00040 

1.00000 

1.00000 

INPUT 

VARIASLCa  Y, 

,M/MO  AS8UMC 

PpPO  AND 

VAN  DRIEST 

65060205  TOUNO 

PROFILE 

TABULATION 

IS 

POINTS,  DELTA  AT  POINT  18 

I 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MD 

U/UO 

T/TD 

RHO/RHOUPU/UD 

1 

«,00fl0'*»08 

1 .ooou'too 

NM 

0.44517 

0.00000 

O.OOOOD 

2.84471 

0.00000 

2 

4.5T20*»U4 

6.1856*+00 

NM 

0.81501 

0.41141 

0.68069 

2,48177 

0.27406 

1 

5,0860*-04 

6,6207*t00 

HM 

0.82444 

0.44517 

0.64745 

2.42511 

0.28774 

4 

6,1500*-04 

7.87ll*t00 

NM 

0.84BI6 

0.44187 

0.7408} 

2.26848 

0.12658 

5 

7,6208*»04 

8.7804*»00 

hm 

0.S62B4 

0.52114 

0.76711 

2.16505 

0.15411 

6 

8,8400*«04 

4.5067**08 

NM 

0.07,140 

0,54170 

0.78571 

2,08814 

0.17621 

7 

l.2700*-01 

I.l05l*t0l 

NM 

0.842B1 

0.58841 

0.81474 

1.44082 

0.42217 

• 

l.40SO*»0J 

1.1546*t0l 

NM 

0.4IB10 

0.65544 

0.86168 

1.71612 

0.44748 

4 

2.3400*-01 

1.6548*y01 

NM 

0.44111 

0.72661 

0.40243 

1.54244 

0.58507 

to 

1.1750*-01 

2.0008*401 

NH 

0.46076 

0.74460 

0.41541 

1.16747 

0.68184 

tl 

}.8IU0*-01 

2.17«5"401 

NM 

0.4772B 

0.87247 

0.46276 

1.21624 

0.79155 

12 

4.«4SO*«Ol 

2.7226*401 

NM 

0.48417 

0.41546 

0.46265 

1.10221 

0.89152 

11 

5.0600*«OS 

2.4540*401 

NM 

0.44611 

0.47561 

0.44178 

1.01742 

0.45785 

14 

5.mo*«81 

1.0456*401 

NM 

0,44*57 

0.44085 

0.44768 

1.01382 

0.48406 

15 

6.1500*>01 

1,0764*401 

NM 

0.44417 

0,44541 

0.44647 

1.00611 

0.94241 

16 

6.4ISO*>01 

1.1012*401 

HM 

I.OOOOO 

1.00000 

I.OOOOO 

1.00000 

1.00000 

17 

7.6200*-01 

1.1012*401 

NM 

I.OOOOO 

1,00000 

I.ooooo 

1.00000 

I.ooooo 

0 18 

l.2550’«0} 

1.1012*401 

NM 

t. 00000 

I.ooooo 

1.00000 

1.00000 

I.ooooo 

INPUT 

VARIADLES  V 

,M/MO  ASSUME 

PaPD  AND 

VAN  DRIEST 

tSObOSOS 


YOUHS 


PROHUt  TABULATION 


18  POINTS,  delta  at  POINT  lb 


I 

Y 

PTP/P 

P/PO 

TO/TOD 

M/MD 

U/UR 

T/TD 

HHO/RHOl)*U/UO 

1 

0,0000"t0U 

l.0000"+00 

NM 

0.4SU84 

0.00000 

0.00000 

2.73475 

0.00000 

X 

l,55bO'-04 

5.29h2"t00 

0,78564 

0,39898 

0.b3S23 

2.55891 

0.24942 

i 

4,0640"-04 

5,568a"A00 

MN 

0. 7028b 

0.41020 

0.65130 

2.52097 

0.25835 

<1 

5.0800"-04 

4.54lO*tOO 

NH 

C.61b02 

0,44796 

0.69275 

2.59154 

0-28967 

5 

6.35CIO''-04 

7,Y3'l9"  + 00 

tIM 

0.81230 

0.47653 

0.72162 

2.29320 

0.31468 

b 

7.6200*-04 

7.932b"*00 

N>< 

0.84347 

0,49694 

0.74100 

2.22344 

0.31127 

7 

B.8900"-04 

8.555b"Y00 

HM 

0.85407 

0.51735 

0,75937 

2.15449 

0.35246 

a 

1.2700"-03 

1 ,t044"T01 

NM 

0.84870 

0.59184 

0.8186b 

1.91539 

6.42786 

9 

l,90S0"-03 

1.5142"»01 

NH 

0.91119 

0.64796 

0.85b20 

1,74606 

0.49ulb 

10 

2.5«00“»il3 

I,6131"+01 

NM 

0.91398 

0.72041 

0.89712 

1.55074 

0.57650 

11 

3.l750"-43 

1.9535"«01 

NM 

0.9S733 

0,79490 

0.93186 

1.37430 

0.67806 

12 

1.8100''-03 

2.29fl2"+01 

NM 

0.97363 

0.86224 

0.95809 

1.2148'/ 

0.77599 

13 

4,4450''>a3 

2,6600"t01 

NM 

0.98775 

0,93061 

0.98061 

1.11034 

0.88316 

19 

S.0800'‘-05 

2.9423"t01 

NM 

0.99659 

0,97959 

3.99462 

1.01092 

0.96479 

15 

9,7150“-03 

3.0457'tOl 

NM 

0.99950 

0.99694 

0-99921 

1.00456 

0.99467 

0 lb 

b,3S00"-03 

3.06«2“«01 

NM 

1.00060 

1.00000 

1.00000 

l.ooooo 

1.00000 

17 

6.9850"-03 

3.0b42"A(ll 

NM 

1.00000 

1,00000 

1.00000 

l.OOOOO 

1.00000 

IB 

7.b200*-03 

l,0b42"+ni 

NM 

l.VOOOO 

1.00000 

1.00000 

l.ooooo 

1.00000 

INPUT 

VARIABLES  i. 

■M/MD  ASSUME 

P«PD  AND 

VAN  DHICST 

kSObOROI  YQUNS 

PROfILE 

TABULATION 

19 

POINTS,  DELTA  AT  POINT  l« 

1 

Y 

PT2/P 

P/PR 

TO/TOD 

H/MD 

J/UD 

T/TD 

RMn/RHOO*U/UO 

1 

o.oooo'yoo 

l.OOflO'TOO 

NM 

0.89043 

0.00000 

U. 00000 

5.29783 

0.00000 

2 

3.SS60''*04 

3.17S3"*00 

NM 

0.93380 

0.2885b 

0.57236 

1.93434 

0.14548 

3 

4.0640''«04 

3.2291«a00 

NM 

0.93432 

0,29154 

0.57669 

1.91280 

0.14739 

4 

S.0800*-04 

,1,3755‘aOO 

NM 

0.93572 

0.29950 

0.56008 

3.85545 

0.15253 

5 

6.3S90*>04 

S.7010"Y00 

NM 

0.91865 

0.31642 

0.61145 

3,7341b 

0.16374 

b 

7,b200*>04 

3.9629*a00 

NM 

0.94085 

0.32935 

0.62856 

3.64222 

0.17250 

7 

S.B900*«04 

4.2S7S"«00 

NM 

0.94J17 

0.34328 

0.64627 

3.54427 

0.18234 

S 

1.2700*-03 

5.3402*400 

NM 

0.95062 

0.19f/05 

0.70061 

3.22631 

0.21715 

9 

l.9050*-«3 

7,0723*400 

NM 

0.95988 

0.45473 

0.76394 

2.82217 

0.27067 

10 

S.SROO’-OS 

8.9759*400 

NM 

0.96757 

0.51642 

0.81347 

2.48133 

0.327P4 

U 

1.1750"-03 

1,1755*401 

NM 

0.97584 

0.59562 

0.86420 

2.10938 

0.40969 

12 

3.81A0*>03 

1.5058*401 

NM 

0.98286 

0.67662 

0.90037 

1.79047 

0.58566 

13 

4.4450*-03 

1.8787*401 

NM 

0.98856 

0.75621 

0.93769 

1.52948 

0.61308 

14 

S.0S00"-S3 

2.2887*401 

HM 

0.99114 

0.838S1 

0,96305 

1, 31819 

0.71059 

IS 

S.7150"-03 

1,6995*001 

MM 

0.99b60 

0.91244 

0.98184 

1.1579J 

0.84/94 

16 

b.3S00*-03 

3.nSI6*401 

NM 

0.99890 

0.97UI 

0.99204 

0.99445 

1.04857 

0.94U3B 

17 

b,9aS0*<03 

3.1825*401 

NM 

0.99972 

0.99051 

1.01308 

0.98561 

0 IS 

7. 6200". 03 

3,2330*401 

NM 

1.00000 

1.00000 

1.00000 

1,00000 

1.08000 

19 

8,2SS0".03 

3.2330*401 

NM 

l.OOOOO 

1.09000 

1.00000 

l.ooooo 

l.ooooo 

INPUT  VARIAOLCS  Y,M/HO 


ASSUME  PiPD  AND  VAN  DRIEST 


bSOSOROS  YOUNO  PHOEILC  TASULATION  IS  POINTS,  DELTA  AT  POINT  IT 


I 

Y 

PT2/P 

P/PO 

TO/TOD 

H/HD 

U/UD 

T/TD 

RHO/RilDDi 

1 

0.O000*A00 

l.OOOO’tOO 

NM 

0.49055 

0.00000 

o.oocoo 

2.87055 

O.UOQOO 

2 

1.5560"-04 

3.8406*t00 

NM 

0.75050 

0.32663 

0.55564 

2.89381 

0,1*201 

1 

4.0640*‘«04 

4,0458*400 

NM 

0.75749 

0.33666 

0.56944 

2.86057 

0.1*907 

4 

5.0800"«04 

4.431b*400 

NM 

0.77033 

0.35477 

0.59351 

2.79867 

C. 21207 

5 

b.3500«-04 

4. 8155*400 

NM 

0.78187 

0.37106 

0.  ‘.1534 

3.71812 

0.22472 

6 

7.6200*-04 

5.2912*400 

NM 

0.79497 

0.39196 

II  1990 

3.66539 

0.24009 

7 

1,2700*-01 

7.0436*400 

NM 

0.83447 

0.45029 

1).  1272 

2.41*56 

0,29469 

8 

1.9050*-01 

9.2394*400 

NM 

0.07078 

0.53965 

L, . '809 

2.1581* 

0.36053 

9 

2.5«00*<C1 

1.1869*401 

HM 

0.90346 

0.60402 

O.U'Jl99 

l.*064l 

0,43747 

10 

3,1756*-01 

1.5016*401 

NM 

0.93002 

0,68241 

0.80179 

1,66*71 

0.52811 

11 

l.SIOO*«03 

1.8595*401 

NM 

0.95389 

0.76181 

0.93092 

1,46134 

0.61019 

12 

4.4450*-03 

3.2353*401 

NM 

0.97017 

0.81518 

U.9504S 

1.3*51* 

0.7A306 

11 

5.9SOO*>01 

3.6134*401 

NM 

0.98462 

0.90e53 

6.97439 

■ , 11531 

0.64140 

14 

5.7150**03 

2.9733*401 

NM 

0.99508 

0.96784 

0.99183 

-iJl* 

0.94443 

15 

b.lSO0*-01 

3.1117*461 

NM 

0.99865 

0.99695 

0.99776 

1.0117* 

0.9841* 

16 

6.«650**03 

3.1636*401 

NM 

0.99985 

0.99899 

0.9*975 

1.00152 

0.99624 

0 17 

7.6300**01 

3.1699*401 

NM 

1.00000 

l.ooooo 

1.00000 

1,00000 

1.00000 

IS 

8.2S50**03 

3.1699*401 

NM 

1.00000 

1,00000 

1.00000 

1.00000 

1.00000 

INPUT  VARIADLCS  Y,H/HP  ASSUME  P«PO  AND  VAN  DRIEST 


660 1 -A- 1 


----- — 

M : 2.4,  3,0.  3,4 
a THrTA  V in"'^  ; 55 

6601 

— 

t 

TW/TR  ; 1,0 

ZPG  - AW 

Continuous  wind  tunnel  with  flexible  nozile.  H • 2.44  H • 2.13  m L • 10  m. 

0.09  < PO  < 0.15  310  < TO  < 330  K.  Air.  absolute  humidity  < 4 x 10'^.  RE/m  x lO’®  : 8. 


HOPKINS  E.J.  and  KEENER  E.R.  1966.  Study  of  surface  Pitots  for  measuring  skin  friction  at  supersonic 
Mach  numbers  - adiabatic  wall,  NASA  TN  D 3478, 

And  Hopkins  and  Keener  ••  private  conmunlcatlons.  Also  Keener  and  Hopkins  (1971) 


1 The  test-boundary  layer  was  formed  on  the  side-wall  of  the  tunnel  (H  ■ 2,44  m)  which  In  the  nozzle 

region  Is  flexible.  Observations  were  made  on  a single  vertical  In  a central  region  about  1 m wide. 

4 The  layer  was  thus  formed  In  a largely  simple  wave  favourable  pressure  gradient  but  without  strong 

1 three-dlBienilonal  effects,  reaching  a near-zero-pressure-gradient  In  the  test-zone.  The  \ia1i  had  a 

2 hand-rubbed  painted  surface,  finished  to  0.8  pm,  and  was  not  actively  cooled.  A free-stream  Pitot 

3 survey  showed  that  the  flow  was  "gulce  uniform  for  H < 3 but  less  uniform  at  M > 3".  There  was  free 
transition,  the  position  of  which  Is  not  known. 

6 The  static  pressure  was  measured  at  a tapping  0.81  mm  In  diameter  on  the  test  vertical,  241  irni  off 
the  centre  tine,  and  at  three  points  162  mm  upstream,  one  ahead  of  the  traverse  vertical  and  the  other 
two  ahead  of  a Pitot  raka  and  a Stanton  tube  used  In  the  calibration  exercise  which  was  the  main  concern 
of  the  source  paper,  A thenwcoupl s measured  the  wall  temperature.  A skin  friction  balance  (developed 

by  NASA  Ames  Instrument  Division)  with  a floating  alemant  50.8  nm  diametnr  was  mounted  on  the  centre 
line.  This  was  callbratad  directly  over  t range  of  working  tomperature.  A buoyancy  force  correction 
was  applied  following  the  techniques  of  Smith  and  Walker  (1959).  Two  forms  of  Stanton  tube  and  $lx 

sizes  of  Preston  tube  were  mounted  at  varying  distances  from  the  centre  line. 

7 The  velocHy  profile  wis  meesured  by  Pitot  tubes  et  two  stations.  At  one,  176  mm  off  the  centra  line, 

a travariing  FPP  (h^  ■ 0.33,  hj  • 0.23,  bj  • 2.0,  1 • 6. .35  am)  was  employed,  while  at  the  other,  356  nm 

off,  a rake  was  employed  with  12  CPP  (dj  • 1.07,  1 ■ 10.4  mm)  at  vertical  Intervals  Increasing  from 

2.6  to  38  nm.  Values  from  the  traversing  FPP  are  presented  here. 

12  The  euthors  reduced  the  profile  data  assuming  constant  total  timperature.  The  editor:  have  replaced  this 
with  the  Croeco  / van  Driest  tamperature  velocity  correlation  for  an  adiabatic  wall  and  the  assumed 
constant  static  prassure.  The  source  paper  provides  a wide  range  of  Preston  and  Stanton  tube  calibration 
data  not  presented  here.  The  profiles  obtained  with  the  rake  are  presented  graphically  In  Keener  i Hopkins 
(1971),  and  compared  with  those  given  here, 

13  The  three  profiles  presented  (Hopkins  i Keener,  PC)  are  for  three  Mach  numbers  at  a near  common  momentum 
thickniss  Reynolds  number. 

14  The  CF  values  ere  the  author':  values  meesured  with  the  balance. 

§ DATA  6601  0101  0301.  PT2  profiles.  NX  » 1.  CF  from  FEB. 

15  Editors*  comments 

The  special  value  of  this  Inveitlgatlon  11#$  In  the  comparisons,  rude  In  the  source  paper,  between  the 
three  different  methodi  used  to  meesure  well  ahear  stress.  The  only  compersble  exercise  with  this  geometry 
Is  that  of  Fenter  1 Stalmach  (1967),  based  on  the  profiles  measured  by  Stelmach  (CAT  5802),  at  lowar 
Reynolda  numbers  than  here.  With  a slightly  different  geometry,  similar  Mach  number  and  Reynolds  number 
ranges  are  covirad  by  Winter  5 Qaudet  (CAT  7302)  and  Allen  (CAT  7303), 

The  profiles  presented  Include  date  at  far  in  as  the  momentum  deficit  peak. 


HOPKINS 


OQUNDARy  CONDITIONS  «NO  EVALUATED  DATA.  31  UNITS 


CAT  6601 


RUN 

MQ  * 

TH/TR 

RE02M 

cr  • 

H12 

H12K 

PN 

PD* 

X 

POD 

PN/PD* 

RED2D 

CO 

N52 

H32K 

THt 

TD* 

RZ 

TOO 

SN  • 

D2 

PI2* 

H42 

D2K 

UD 

7R 

66010101 

2.41430 

0.6655 

5.«162*60<4 

1.2600*-05 

3.5669 

1.2346 

5.6610*601 

5.6630"<03 

NN 

S.OSSS'  + Oil 

1.0300 

6.275«"+00 

NM 

1.8424 

1.8307 

2.6556*603 

1.4331*602 

INKTNITE 

J.  la70“*02 

o.oono 

7.71014"-05 

0.0000*600 

0.1086 

1.0024"-02 

5.8660*602 

2.6688*602 

66010201 

2.6610 

0.6678 

2.6606*604 

l.li00*>05 

4.5663 

1.2334 

1.4665*603 

1.4665*603 

NM 

1,2009*60S 

1.0000 

5,8747*604 

NM 

1.8460 

1.8312 

2.6444*602 

1.1853*602 

infinite 

5.2533*602 

0.0000 

7,4542*«05 

0.0000*600 

0.1524 

1.0587*-02 

6.4581*602 

3.0425*602 

66010501 

5.01450 

0.6712 

2,1745*604 

6.1000*«04 

5,7658 

1.2356 

2.1738*603 

2.1738*601 

NM 

1.5286"605 

1.0000 

5.7518*601 

NM 

1.8461 

1.8300 

2.6500*602 

6.7222“601 

INFINITE 

5.27T2*602 

0,0000 

7,4666*-05 

0.0000*600 

0,1620 

1.1702"-02 

6.8066*602 

1. 0575*602 

*6010101  HOPKINS 

PROFILE 

TABULATION 

28 

POINTS,  DELTA  AT  POINT  22 

I 

V 

PTJ/P 

P/PO 

TO/TOO 

H/MD 

U/UD 

T/TO 

NHO/RMODaU/UD 

1 

0,0000*600 

1.0000*600 

NM 

0.6161* 

O.OOORO 

O.UOOOO 

2.0*202 

0.00000 

2 

4.0640‘»04 

1,4014*600 

NM 

0.6581* 

0.41057 

0.54526 

1.75087 

0.51028 

3 

*.6044*-04 

2.0268*600 

NM 

0.65684 

0.45510 

0.56225 

1.72157 

0.53010 

4 

6.1440*>04 

2.1466*600 

NM 

9.6*130 

0.45254 

0.50626 

1.86550 

0.34754 

5 

l.l*84*-03 

2.2547*600 

NM 

0.9*255 

0.46864 

0.60651 

1.67381 

0.3*223 

6 

I,4224*-03 

2,2870*600 

NM 

0.6*260 

0.47545 

0.6MS5 

1.6*751 

0.366*6 

7 

1.6304*-03 

2.4878*600 

NM 

0.6*506 

0.SO165 

0.64052 

1.62844 

0.36335 

S 

2. 4384*. 01 

2.5633*600 

NM 

0.6*618 

0.51610 

0.65464 

1.60867 

0.4068T 

6 

4. 9784". 03 

3,0186*600 

NM 

0.67047 

0.57135 

0.70712 

1.532*0 

0,46151 

10 

7, 5184*. 01 

1.1465*600 

NM 

0.67516 

0.60655 

0.71886 

1 .48368 

0,46r6l 

11 

1. 0058*. 02 

3.5476*600 

NM 

0.67482 

0.62788 

0.75728 

1.454*7 

0.S2056 

12 

1.2568*. 02 

1.7608*600 

NM 

0.67*50 

0.64V63 

0.77572 

1 .4245* 

0.54455 

13 

2.5268*-02 

4.4707*600 

HH 

0.68156 

0.71825 

0.82626 

1.33300 

0.62210 

14 

1.7668". 02 

5.1132*600 

NM 

0.68576 

0.77637 

0.87075 

1.2578* 

0.66225 

IS 

5.0*68*.02 

5. *727*600 

fJM 

U. 68881 

0.82057 

0.86692 

1.20276 

0,74821 

16 

*.1368“-02 

*.3120*600 

NM 

0. 66206 

0.86667 

0.65050 

1.14346 

0.81356 

17 

7.6068*-02 

*,83*0*600 

NM 

0.66455 

0.60842 

0.95216 

1.06614 

o.a66ue 

18 

a.8768*-02 

7,3111*600 

N« 

0.666*8 

0.64542 

0.67156 

1.0401* 

0.61626 

16 

I.OISO'-OI 

7.754*'600 

NM 

0.66616 

0.67210 

0.68621 

1.01622 

0.65820 

20 

l,1420*«0l 

7.6781*600 

NM 

0.66621 

0.68667 

0.96565 

1,01385 

0.6B03S 

21 

1.2*60*. 01 

*.1068*600 

NM 

0.66675 

0.66562 

0.66788 

1.00455 

0.66333 

0 22 

1.36*0*. 01 

8.17*6*600 

NM 

1.00000 

l.COOOO 

1.00000 

1 .00000 

1.00000 

23 

I.S230*.01 

8.2107*600 

NH 

1.00012 

1.00220 

1.00106 

0,66775 

1.00334 

24 

1.6500*. 01 

8.2107*600 

NM 

1.00012 

1.00220 

1.00106 

0.66775 

1.00334 

as 

1.7770*. 01 

8.l7*?'tOO 

NM 

1.00000 

1.00000 

1.00000 

1. 04000 

1.00004 

26 

1.6040*. 01 

8.17*6*600 

NM 

1.00008 

1.00000 

1.00000 

1.00090 

l.COOOO 

27 

2.1S80".01 

A ,17*6*600 

NM 

1.00000 

1.00009 

1.00000 

1.90080 

1.00000 

28 

2. 4120*. 01 

4.17*6*600 

NM 

1.09000 

I.OODOO 

1. 00000 

1. 00000 

1.00008 

INPUT  VARIAHLE8  Y.UVUO  (ISOENEFOETIC) 
ASSUHE  PaPO  AND  VAN  OHICST 
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X 10" 

^8. 

Continuous  wind  tunnel  with  flexible  nozzle.  W ■ 2.44  H ■ 2.13  m L ■ 10  nt. 


HOPKINS  E.J.  end  KEENER  E.R.  1966.  Study  of  surface  PUots  for  measuring  skin  friction  at  supersonic 
Hach  numbers  - adiabatic  wall.  NASA  TN  □ 3478. 

And  Hopkins  and  Keener  - private  communications,  Keener  and  Hopkins  (1971) 


The  test-boundary  layer  was  farmed  on  the  side-wall  of  the  tunnel  (W  ■ 2.44  m)  which  in  the  nozzle 
region  is  flexible.  Observations  were  made  on  a single  vertical  in  a central  region  about  1 m wide. 
The  layer  was  thus  formed  in  a largely  simple  wave  favourable  pressure  gradient  but  without  strong 
three-dimensional  effects,  reaching  a near-zero-pressure-gradient  in  the  test-zone.  The  wall  had  a 
hand-rubbed  painted  surface,  finished  to  0.8  um,  and  was  not  actively  cooled.  A free-stream  Pitot 
survey  showed  that  the  flow  was  "quite  uniform  for  M < 3 but  less  uniform  at  M > 3".  There  was  free 
transition,  the  position  of  which  is  not  known. 


The  static  pressure  was  measured  at  a tapping  0.81  mm  in  diameter  on  the  test  vertical,  241  mm  off 
the  centre  line,  and  at  three  points  152  an  upstream,  one  ahead  of  the  traverse  vertical  and  the  other 
two  ahead  of  a Pitot  rake  and  a Stanton  tube  used  in  the  calibration  exercise  which  was  tha  main  concern 
of  the  source  paper.  A thermocoiiple  measured  the  wall  temperature.  A skin  friction  balance  (developed 
hy  NASA  Ames  Instrument  Division)  with  a floating  aUment  50.8  im  diameto”  was  mounted  on  the  centre 
line.  This  was  calibrated  directly  over  a range  of  working  temperature.  A buoyancy  force  correction 
was  applied  foliowing  the  techniques  of  Smith  and  Malkar  (19R9).  Two  forms  of  Stanton  tube  and  six 
sizes  of  Preston  tube  were  mounted  at  varying  distances  from  the  centre  line. 


The  velocity  profile  was  measured  by  Pitot  tubes  at  two  stations.  At  one,  176  mm  off  the  centre  line, 
a traversing  FPP  (hj  " 0.33,  h2  ■ U.23,  bj  • 2.0,  1 ■ 6.35  mm)  was  employed,  while  at  the  other,  356  mm 
off,  a rake  was  employed  with  12  CPP  (dj  ■ 1.07,  1 « 10.4  mm)  at  vertical  intervals  increasing  from 
2.5  to  38  mm,  Values  from  the  traversing  FPP  are  presented  here. 

The  authors  reduced  the  profile  data  assumi.ig  constant  total  temperature.  The  editors  have  replaced  this 
with  the  Crc'cco  / van  Driest  temperature  velocity  correlation  for  an  adiabatic  wall  and  tha  assumed 
constant  static  pressure.  The  source  paper  provides  a wide  range  of  Preston  and  Stanton  tube  calibration 
data  not  presented  here.  The  profiles  obtained  with  the  rake  are  presented  graphically  in  Keener  t Hopkins 
(1971),  and  comnarod  with  those  given  here. 

The  three  profiles  presented  (Hopkins  i Keener,  PC)  are  for  three  Hach  numbers  at  a near  common  momentum 
thickness  Reynolds  number. 

The  CF  values  are  the  author's  values  measured  with  the  balance. 

DATA  6601  0101  - 0301.  PT2  profiles.  NX  • 1.  CF  from  FEB. 


Editors'  cofimunts 

The  special  value  of  this  investigation  lies  in  the  comparisons,  made  in  the  source  paper,  between  the 
three  different  methods  used  to  measure  wail  shear  stress.  The  only  comparable  exercise  with  this  geometry 
is  that  of  Fenter  & Stalmach  (1957),  based  on  the  profiles  measured  hy  Stalmach  (CAT  5802),  at  lower 
Reynolds  numbers  than  here.  With  a slightly  different  geometry,  similer  Mach  number  and  Reynolds  number 
r.snges  are  covartd  by  Winter  A Oaudet  (CAT  7302)  and  Allen  (CAT  7303). 

The  profiles  presented  include  data  as  far  in  as  the  momentum  deficit  peak. 
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CAT  bbOl  HOPKINS  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  SI  UNITS. 


RUN 

MD  * 

TW/TR 

RED2M 

CF  • 

H12 

H12K 

PN 

PO* 

A 

POO 

PW/PO* 

RED2D 

CO 

H32 

H32K 

TN» 

TO* 

RE 

TOD 

3N  * 

D2 

P12« 

H42 

D2K 

uo 

TR 

66010101 

2.a4S0 

0.P9S5 

1.4192*y04 

1.2600*-01 

3.S699 

1.2344 

5.6930*603 

5.6910*601 

NM 

s.oossvou 

1.0000 

6.27S8*»04 

NM 

1.8424 

1.8307 

2.9556*602 

1.4333*602 

INFINITE 

j.ia70‘+02 

0.0000 

7.n04*-01 

0.0000*600 

0.1086 

1.0024*-02 

5.8690*602 

2.9688*602 

66010201 

I. 6610 

0.9670 

2.6906*604 

l,ll00*-0> 

4. 5691 

1.2334 

3.4665*603 

3.4665*603 

NM 

l,2009*t0S 

1.0000 

».8747*604 

NM 

1.S460 

1.6312 

2.9444*602 

1.1833*602 

infinite 

I.aSBI’YAE 

0.0000 

7.4542*-01 

0.0000*600 

0.1524 

l.0587“-02 

6.4501*602 

3.0425*602 

66010SOI 

3. 4410 

0.9112 

2.174S*604 

9.|000"-04 

5.7658 

1.2356 

2.1718*603 

2.1718*603 

NM 

1.5J86*y05 

1.0000 

8.T1I8*604 

NM 

1.8491 

1.8300 

2.9500*602 

9.7222*601 

INFINITE 

1.27T2*t02 

0.0000 

7.4999*-01 

0.0000*600 

0.1620 

l.lT02"-02 

6.8066*602 

3.0375*602 

66010101 

HOPKINS 

PROFILE  TABULATION 

28  POINTS 

if  DELTA  AT 

POINT  22 

1 

Y 

PT2/P 

P/PO 

TO/TOD 

H/MD 

U/UD 

T/TD 

RHO/RHODAU/UO 

1 

0.0000*600 

1.0000*600 

NM 

0.91916 

0.00000 

9. UOOOO 

2.06202 

0,00000 

2 

4.0640*-04 

1,9014*600 

NM 

8.95816 

0.41057 

0.54326 

1.75087 

0.31028 

1 

6.6040’-04 

2.0298*600 

NM 

0.95984 

0.43310 

0.54B23 

1.72137 

0.33010 

4 

9. 1440"*04 

2.1496*600 

NM 

0.96110 

0.45254 

0.SS926 

1.69550 

0,34754 

s 

1.1684’-01 

2.2547*600 

NM 

0.96253 

0.46864 

0.60431 

1.67381 

0.36223 

6 

1.4224*»03 

2.2870*600 

NM 

0.46290 

0.47345 

0.61133 

1.66731 

0.36666 

7 

1.9104*-03 

2.4078*600 

NM 

0.96509 

0.50193 

0.44052 

1.62844 

0.39333 

8 

2.4184*-03 

2.5911*600 

NM 

0.96618 

0.51610 

0.65444 

1.60897 

0.40687 

9 

4.9T44“-0S 

1.0386*600 

NM 

0.97047 

0.57135 

0.70712 

1.53266 

0.46151 

10 

7.S184“-01 

1.1495*600 

NM 

0.97119 

0.40655 

0.71SS9 

1 .48398 

0.49791 

11 

l.aO58*>02 

1.5479*600 

NM 

0.97482 

0.62788 

0.75T2S 

1.45467 

0.52059 

12 

1.2598*-02 

1.7608*600 

NH 

0.47650 

0.64943 

0.77572 

1.42456 

0.54453 

13 

2.5298*-02 

4, 4707*600 

MM 

0.98159 

0.71825 

0.82926 

1.33300 

0,62210 

14 

1.7998*-02 

5.1112*600 

NN 

0.98576 

0.77617 

0.87071 

1.25786 

0.69223 

IS 

5.0498*-02 

5.6727*600 

N<6 

8.98881 

0.82057 

0.89992 

1.20276 

0.74821 

16 

6.1I98'<42 

4.1120*600 

NM 

0.99209 

0,86997 

0.93030 

1.14349 

0.81356 

17 

7.6098*«02 

4.8160*600 

NM 

0.44451 

0.90B42 

0.95239 

1.09914 

0.86648 

IS 

8.879S'*-02 

7.1311*600 

NM 

9.99668 

0.94142 

0.97139 

1.06016 

0.91626 

19 

1.0130*«01 

7.7546*600 

NM 

0.99819 

0.97219 

0.98621 

1.02922 

0.95820 

20 

1,1420*-01 

7.4781*600 

NM 

0.99925 

0.9B647 

0.99343 

1.01355 

0.98035 

21 

1.2640*-01 

8.1048*600 

NM 

0.99975 

0.99542 

0.99788 

1.00453 

0.99336 

0 22 

l.3960"-01 

8.1749*600 

NM 

l.OOUOO 

1,00000 

1.00009 

1.90000 

1.00000 

21 

1.5230“-01 

8.2107*600 

NM 

1.00012 

1.00220 

1.00106 

0.99773 

1.00334 

24 

l.6500*-01 

8,?107"600 

NM 

1.00012 

1.00229 

1.00106 

0.94773 

1.00334 

25 

l.7770"*01 

8.1749*600 

NM 

I. 00000 

1.90009 

l.OOOOO 

l.OOOOO 

1.00000 

26 

I,9040*-01 

8.1749*600 

MM 

1.00000 

1,90909 

1.00000 

1.00000 

1.00000 

27 

2.1580*-01 

8.1749*600 

NM 

t.voooo 

1.00900 

1.04900 

1.00000 

1.00000 

28 

2.4120*-0I 

8.1749*600 

NM 

1.00000 

1.00900 

1.00000 

1.00000 

1.00000 

INPUT 

VARIABLES 

Y,U/UO  (ISOENERCETIO 

ASSUME  PiPO  AND  VAN  DRIEST 


6f)OI-C'-2 


6601020t  H0PMN9 

profile 

tabulation 

28 

POINTS,  DELTA  AT  POINT  22 

I 

Y 

PT2/P 

p/pn 

to/too 

M/HD 

U/IJO 

T/TO 

RHO/RMOO*U/UD 

1 

O,0000"t00 

1.0000“«00 

NM 

0.90367 

0.00000 

0.00000 

2.48826 

0.00000 

2 

4.0b't0"-04 

2.1772"*00 

NM 

0.93952 

0.37724 

0.54260 

2.07034 

0.26218 

3 

b.b400”-04 

2,3292"*00 

NM 

0.94180 

0.39604 

0.56461 

2,03386 

0,27770 

4 

9.l440"-04 

2.50«4"+00 

m 

0.94426 

0.41633 

0.58790 

1 .94397 

0.29484 

5 

1.1684--03 

2,594a"+no 

NM 

0.9454b 

0.42629 

0.59697 

1 .97424 

0.10359 

b 

1.4224"*0J 

?.67O9”+00 

NM 

0.94657 

0.43548 

0.60905 

1 ,9559a 

0.31  138 

7 

1.9304’-05 

2.8810"+00 

NM 

0.94907 

0,45625 

0.63128 

1 .91446 

0.32974 

8 

2.4T84"-03 

J.0191"+00 

NH 

0.95093 

0.47184 

0.64750 

1.88321 

0.34383 

<» 

4.9784’-0S 

S.66I6*T00 

NM 

0.95776 

0.53014 

0.70463 

1 .76658 

0.34887 

10 

7.S184"-0S 

4,0830*900 

NM 

0.96150 

0.56302 

0.73444 

1.70165 

0.43160 

11 

1.00S8''-02 

4.40S9“T00 

NM 

0.96430 

0.58817 

0.75613 

1.6526b 

0.45752 

12 

l.2578"-02 

4.65bl"T«0 

NM 

0.96634 

0.60692 

0.77167 

1.61663 

0.47733 

IS 

2.5218"-02 

S.67S7"t00 

NM 

0.97371 

0.67777 

0.82592 

1.48496 

0.55619 

14 

3.7998*-02 

b.SSbS'TflO 

NM 

0.97909 

0.73335 

0.86383 

1.38748 

0.62259 

IS 

S.0698"-02 

7.'iTt0’900 

NM 

0.98376 

0.78487 

0.89564 

1 ,30218 

0.68780 

lb 

6.3398"*02 

8.2609“*00 

NM 

0.98761 

0,83024 

0.92124 

1.23122 

0.74823 

17 

7.6098*-02 

V.OSOl'TOO 

NH 

0.99090 

0.87143 

0.94268 

1.17020 

0.80557 

18 

8.8798"-02 

9,90'jO"TOO 

NM 

0.99410 

0.91342 

0.96315 

1.11062 

0.86722 

19 

l.01SO*-01 

1.0720*t01 

NM 

0.99685 

0.95265 

0.98045 

1.05921 

0.92565 

20 

1.1420"-01 

1,1223*901 

NH 

0.99842 

0.97579 

0.99021 

1.02979 

0.96157 

21 

1.269rt"-01 

1,1639*901 

NH 

0.99965 

0.99452 

0.99782 

1 .00665 

0.99123 

0 22 

1.3960*-01 

1.1762*901 

NH 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

21 

1.52i0"-«l 

1.1762*901 

NH 

1.00000 

1.00000 

1.00000 

1 .00000 

1.00000 

24 

l.bSOO'-Ol 

1.1824*901 

NM 

1.00018 

1.00276 

1.00109 

0.99667 

1.00444 

2S 

1.7770*-01 

1.1824*901 

NM 

1.00018 

1.00276 

1.00109 

0.99667 

1.00444 

26 

1. 9040**01 

1.1824*901 

NH 

1.00018 

1.00276 

1.00109 

0.99667 

1 .00444 

27 

2.iSB0'*01 

1,1824*901 

NM 

1.00018 

1.00276 

1.00109 

0.99667 

1.00444 

28 

2.4I20‘*01 

1.1762*901 

NM 

1.00000 

1.00000 

1.00000 

I.OOOOO 

1.00000 

INPUT  VARIABLE3  YtU/UD  CISOENEROCTIC) 
ASSUME  PiPO  AND  VAN  DRIEST 


66010301  H0PKIU8 

PROFILE 

tabulation 

28 

POINTS,  DELTA  AT  POINT  24 

I 

Y 

PT2/P 

P/PO 

TO/IOO 

M/HD 

U/UD 

T/TD 

RHO/PHOD*U/U0 

1 

0,0000**00 

1.0000*600 

NM 

0.90015 

0.00000 

0.00003 

3.03429 

0.00000 

2 

4,0640**04 

2,2061*600 

NM 

0.93370 

0.32759 

0.51889 

2.50902 

0.20601 

3 

6.6040'*04 

2.4903*600 

NM 

0.93759 

0.35664 

0.55580 

2.42809 

0.22890 

4 

9, 1440**04 

2.6556*600 

NM 

0.93967 

0.37229 

0.5T483 

2.38408 

0.24111 

5 

1.1684**01 

2,7962*600 

NM 

9.94136 

0.38496 

0,58990 

2.34815 

0,25122 

6 

1.4224**01 

2.8451*600 

NM 

0.94193 

0.38926 

0.59493 

2.33594 

0.25469 

7 

1.9304**0! 

3.1508*600 

NM 

0.94532 

0.41496 

0.62420 

2.26278 

0.27580 

« 

2,4384**0S 

3.3010*600 

NM 

0,94689 

0.42694 

0.63737 

2.22868 

0.26598 

9 

4.9784**03 

3.9664*600 

NM 

0.953U 

4.47613 

0.68830 

2.08984 

0.32936 

10 

r.5184‘'*03 

4,5144*600 

NM 

0.95772 

0.51289 

0.72321 

1.48830 

0.36373 

n 

1.0058**02 

4.8619*600 

NM 

0,96035 

0.53483 

0.74282 

1.92900 

0.18506 

12 

1,2598**02 

5.2020*600 

NM 

0.96275 

0.55544 

0.76043 

1.87415 

0.40570 

13 

2.5298**02 

6.6221*600 

NM 

0.97I5I 

0.63410 

0.82099 

1.67635 

0.48975 

3,7998**02 

7.5636*600 

NM 

0.97609 

0.68117 

0.85262 

1,56674 

0.54420 

15 

5,0698*»02 

8.7855*600 

NM 

0.98132 

0.73T75 

0.68660 

1.44425 

0.61586 

6.3398**02 

9.8452*600 

NH 

0,98521 

0.78348 

0.91119 

1.35258 

0.67367 

17 

7.6098**02 

1,0810*601 

NM 

0.98833 

0.82294 

0.93052 

1.27867 

0.72773 

18 

8.8798**02 

1.1792*601 

NM 

0.99117 

4.86115 

0.94779 

1.21134 

0.78243 

1,8150**01 

1,3068*601 

NH 

0.99992 

0.90844 

0.96729 

1.13375 

C.aS317 

1.1420**0l 

1.4128*601 

NH 

0.99681 

0.94591 

0.98143 

1.07648 

0.41 170 

1.2690**01 

1. 5038*601 

NH 

0.99868 

0.97697 

0.99234 

1.03171 

0.461S4 

1,3960**01 

1.5529*601 

NM 

0.99962 

0.99331 

0.99781 

1,00989 

0.48682 

** 

1.5230**01 

1.5630*601 

NM 

0,99981 

0,99664 

0.99891 

1.00455 

0.44418 

i 0 24 

1,6500**01 

1.5733*601 

NM 

I.OOOOO 

I.OOOOO 

1.00000 

1,00000 

1.00000 

1 » 

1.7776**01 

1.5836*601 

NM 

1,00019 

1.00338 

1.00109 

0.49544 

1.00568 

26 

1,9040**01 

1.5836*601 

NM 

1.00019 

1.00338 

1.00109 

0.94544 

1.00568 

2.1SOO**01 

1.5836*601 

NM 

1.00019 

1.00338 

1.00109 

0.94594 

1.00568 

1 28 

2.4120**01 

1.5733*601 

NM 

I.OOOOO 

1.00900 

1.00000 

1.00000 

1,00000 

INPUT  VARIASUS  Y,U/UD  (ISClENENOCTIC) 
I assume  PaPO  AND  VAN  DRIEST 


I 


6602-A-l 


— 

H ; 2.5,  3.5 

R THETA  X 10"^  ; 14  - 20 
TW/TR  ; 1.0 

6602 

ZPG  - AW 

Blow-down  wind  tunnel  with  half  block  nozzle.  Running  time  50  seconds.  W • 0.114.  H • 0.083  m. 
PO  • 0.62,  0.81  MH/m^.  TO  ! 295  K.  Air.  RE/m  X 10‘®  ! 60. 

JEROHIN  L.O.F.,  1966.  Compressible  turbulent  boundary  layer  with  fluid  Injection.  Ph.D.  thesis  Cambridge. 
And  Jaromln  (1968) 

1 Th«  Ust  boundtry  1*y«r  was  formad  on  a solid  straight  wall  opposing  a block  ha1f*nozz1«.  The  test  zone 
extended  from  X • 0,33  to  0.4S  m where  X • 0 at  the  throat.  The  ten  measuring  stations  were  at  Intervals 

2 of  12.7  nrn  on  the  centre  line.  The  surface  was  polished  and  was  not  actively  cooled.  The  free  stream  Hach 

3 number  varied  by  1 1/2  X over  the  test  zone.  From  earlier  Investigations  It  was  known  that  the  boundary 

4 layer  was  fully  turbulent  at  the  start  of  the  test  zone.  No  specific  checks  on  the  two-dimensional Ity  of 
the  layer  are  reported,  but  a correction  for  three-dimensional  effects  caused  a 20  X change  In  the  value 
of  OF  derived  from  a momentum  analysis  at  the  higher  Hach  number. 

G Static  pressure  holes  (0  ■ 0.25  mm]  were  drilled  In  tha  surface  of  the  plate,  and  the  wall  temperature  was 

7 measured  by  a thermocouple.  The  Pitot  probe  used  was  a FPP  made  from  1.06B  mm  diameter  tubing  flattened 

to  that  h^  ■ 0.204  mm.  This  small  diameter  tubing,  cranked  up  from  the  surface,  continued  Inside  a long 
slender  support  structure  of  6.25  mm  diameter  which  was  further  stiffened  by  three  slender  fins.  The  TTP 

was  in  ECP  (a  ■ 5°,  d^  • 1.53,  dj  • 1.58,  1 > 25.4  mm)  mounted  on  a support  similar  to  that  of  the  TPP. 

An  additional,  cranked,  TPP  was  constructed  to  make  possible  measurements  26.4  mm  off  the  centre  line. 

9  The  experimental  Pitot  and  TO  readings  were  recorded  continuously  on  an  X - Y plotter,  and  tha  tabulated 
values  measured  from  the  trace.  In  data  reduction  a Croeco  - Van  Driest  temperature-velocity  relationship 
was  used,  with  recovery  factor  0.89,  as  this  was  Indistinguishable  from  the  experimental  temperature  data. 
The  static  pressure  was  set  equal  to  that  detemlnsd  from  the  Pitot  probe  outside  the  boundary  layer,  as 

10  that  was  considered  a more  accurate  measurement  than  a value  obtained  from  the  static  tappings.  No  profile 

11  corrections  were  applied  and  Sutherland's  viscosity  law  was  used. 

12  The  editors  have  accepted  all  the  authors  assumptions  and  reduction  procedures.  Only  the  two  sets  of 

13  profiles  measured  on  a solid  plate  are  presented  here.  The  author  also  gives  data  for  three  distributed 
mass  Injection  rates. 

i DATA:  6602  0101-0210.  Pitot  and  TO  profiles.  NX  • 10. 

16  Editors'  coaiaents 

This  entry  Is  Included  principally  as  a rafcrence  case  for  tha  pressure  gradient  experiments  of  Thomas  - 
CAT  7401  who  used  the  same  facility  and  similar  Instrumentation.  No  CF  measurements  were  made,  but  the 
author  gives  soma  values  deduced  from  a momentum  balance.  These  do  not  give  a good  fit  to  the  wall  law  In 
transformed  coordinates.  Two  other  CF  values  ere  tabulated,  but  these  are  obtained  from  various  correlation 
schemes,  and  do  not  represent  data.  The  profile  data  do  transform  reasonably  well  using  CF  values  from  tha 
correlation  of  Femholz  (1971).  The  CF  value  Is  however  slightly  high.  The  profiles  0101-0107  show  no  or 
very  little  log-law  region. 

The  profiles  are  given  In  fine  detail,  with  station!  at  close  Intervals  so  that  the  layar  development  may 
be  followed  In  detail. 


CAT  &602 


JCROHIN 


BOUNDARY  CONDITIONS  AND  CVACUATEO  DATA.  31  UNITS 


RUN 

HO  * 

TW/TR 

RE02M 

CF 

H12 

H12X 

PI* 

PD 

X • 

POD* 

PM/P01 

9E02D 

CQ 

H32 

H32K 

TN« 

TD 

H2 

TOD* 

8IK  1 

02 

PI2* 

H02 

D2K 

UD 

TR 

66020101 

2.5516 

1.0283 

7.6517*103 

NM 

9.1720 

1.0197 

2.7589"t00 

2.7589*100 

l,J«O0"-0l 

5.107J"*n5 

1.0000 

1.5U7"iOO 

NM 

1.7909 

1.7707 

2. 8550*11)2 

1 .2810*102 

INFINITE 

2.9500"«02 

n.oooo 

3,1000*>00 

0.0000*100 

0.0822 

0.0888"-80 

5,7912'i02 

2.7765*102 

66020102 

2.5010 

1.0350 

8.1001*103 

NM 

9.1613 

1,0116 

2.6O29«i00 

2.6029*100 

}.4650*»01 

5.1073**05 

1.0000 

1.6083*104 

NM 

1.7907 

1.7706 

2.8050*102 

1.2701*102 

INFINITE 

2.9200*102 

0.0000 

3.2687*-00 

0.0000*100 

0,0700 

0,6708"-00 

5.7516-102 

2.7008*102 

660201OT 

2.5503 

1.0280 

8,2742*103 

NM 

4.1599 

1.0115 

2.7605*100 

2,7645*100 

1.5«0*-01 

5.107I*105 

1.0000 

1.6388*104 

NM 

1.7925 

1.7726 

2.8350*102 

1.2715*102 

INFINITE 

2.9300*102 

0.0000 

3.3626*-00 

0.0000*100 

O.OS08 

0.7980"-00 

5.7701*102 

2.7577*102 

66020101 

2.5520 

1.0195 

8.0726*103 

NM 

0.1228 

1,4012 

2.7577*100 

2.7577*100 

3.7200"-0l 

5.1063*105 

1.0000 

1.6651*100 

NH 

1.7950 

1,7736 

2.8050*102 

1.2877*102 

INFINITE 

2.9650*102 

0.0000 

3.0773*-O0 

0.0000*100 

0.0890 

0.9065"*80 

5.8061*102 

2.7906*102 

66QZ010S 

2.5537 

1.0336 

8.5607*103 

NM 

0.1570 

1.3968 

2.7505*100 

2.7505*100 

j.aaso*«oi 

5.1083*105 

1.0000 

1.7006*100 

NM 

1.7950 

1.7767 

2,8600*102 

1.2759*102 

INFINITE 

2.9000*102 

0,0000 

3.5202*«04 

0.0000*100 

0.0760 

s.oi9e»-uo 

5.7810*102 

2.7669*102 

66020106 

2.5571 

1.0F07 

8.9385*103 

NH 

0,1406 

1.3985 

2.7365*100 

2.7345*100 

J. 9750". 01 

5,'  lOS'lOS 

1.0000 

1.7689*100 

NM 

1.7950 

1.7750 

2.8000*102 

1.2761*102 

INFINITE 

■ .9050*102 

0.0000 

3.6679*-00 

0.0000*100 

0.0800 

S.2220*-00 

5.7917*102 

2,7710*102 

6602' 

2.560B 

1.0231 

0.1631*103 

HM 

0.1273 

1.3892 

2.7208*11)0 

2.7208*100 

■ .*Ol0"-01 

5.1093*105 

1.0000 

1.0133*100 

NM 

1.7987 

1.7797 

2.8000*102 

1.2762*102 

INFINITE 

2.9500*102 

0.0000 

3.7743*-00 

0.0008*100 

0.0867 

S,3515*-00 

5.8002*102 

2.7759*102 

66020108 

2.5600 

1.0215 

9.0077*103 

NH 

0.1098 

1.3817 

2.7057*100 

2.7057*100 

4. 2200". 01 

5.1093*101 

1.0000 

1.7099*100 

NM 

1.8028 

1.7807 

2.8050*102 

1.2785*102 

INFINITE 

2.9600*102 

0.0000 

3.7S29*-00 

0.0800*100 

0.0900 

5.2910*-00 

5.8136*102 

2.7851*102 

66020109 

2.5750 

1.0350 

9.3099*103 

NH 

0.1910 

1.3662 

2.6600*100 

2.6600*100 

4.3500"*01 

5.1093*105 

1.0000 

1.0811*100 

NM 

1.7987 

1.7797 

2,850(1*102 

1.2572*102 

INFINITE 

2.9250*102 

o.nooo 

3.9000*-00 

0.0000*100 

0,0707 

5. 5687*. 00 

5.7898*102 

2.7516*102 

66020110 

2.5619 

1.0320 

9.5684*103 

NM 

0,1305 

1.3751 

2,7162*100 

2.7162*100 

N.moY.ot 

5.1093*105 

1,0000 

1.9081*100 

NM 

1.8022 

1.7802 

2.8550*102 

1,2713*102 

INFINITE 

2.9000*102 

0.0000 

3.9570*-00 

0.0000*100 

0.0773 

5.6C36**00 

5,7915*102 

2.7665*102 

66020201 

3.6058 

1,0085 

0,S2U*l03 

NH 

7.0109 

1.0062 

9.1738*101 

9.1718*103 

s.}aoo".oi 

5.1238*105 

1.0000 

1,3122*100 

NM 

1.7920 

1.7577 

2.8800*102 

6,2092*101 

INFINITF 

2.9700*102 

0.0000 

3.0088*-00 

0,0000*100 

0.093U 

S.6623*.n0 

6.5662*102 

2.7069*102 

66020202 

3.6007 

1.0501 

0.5100*103 

NH 

6.9070 

1.0207 

9,2397*105 

9,2397*103 

}.46S«‘.01 

8.1238*105 

1.0000 

1.3708*100 

NH 

1.7909 

1.7632 

2.6750*102 

8.2382*101 

infinite  . 

2.9600*102 

o.oooo 

3,1603*-00 

0.0000*100 

0,0926 

5.8005*-l)0 

6.5526*102 

2.7376*102 

66020203 

3.5882 

1.0028 

0.7823*103 

NM 

6.9132 

1.0320 

9.0021*101 

9.0021*103 

i.5900*-01 

8.1228*105 

1.0000 

1.0369*100 

NM 

1.7911) 

1.7592 

2,8650*102 

8.3074*101 

INFINITE 

2.9700*102 

0.0000. 

3.3066*«00 

0.0008*100 

0,0980 

4. 1225*. 00 

6,5571*102 

2.7075*102 

66020200 

3.5916 

1.0627 

0.8370*103 

NM 

6.9700 

1.4133 

9,3562*103 

9,3562*103 

3.7200"*01 

8,1219*105 

1.0000 

1,0790*100. 

NM 

1.7902 

1.7631 

2.8950*102 

8.2260*101 

INFINITE 

2.9050*102 

0.0000 

3.3687*-00 

0.0800*100 

0.0793 

6,2568*>04 

6.5110*102 

2.7201*102 

66020205 

3.5780 

1.0515 

5.0527*103 

NH 

6.8731 

1.0129 

9.5368*103 

9.5368*103 

3.6050".01 

8.1219*105 

1.0000 

1.5201*100 

NM 

1.7909 

1.7650 

2.8650*102 

8.2715*101 

INFINITE 

2.9050*102 

0.0000 

3.«066*-00 

0, 0000*100 

0.0909 

6.300!*-00 

6.5200*102 

2.7207*102 

66020206 

3.5768 

1.0061 

5.1085*103 

NM 

6.8081 

1.0096 

9.5518*103 

9.5518*103 

3. 9700*. 01 

8.1209*105 

1.0000 

1.5050*100 

NM 

1.7931 

1.7611 

2.8600*102 

8.3036*101 

INFINITF 

2.9550*102 

0.0000 

3,5096*«00 

0,0000*100 

0.0952 

6,0710"-00 

6.5309*102 

2.710n*i02 

66020207 

3.5721 

1.0020 

5,2877*103 

NM 

6,8207 

1.0122 

9.6152*101 

9.6152*103 

0. 1000*. 01 

8.1209*105 

1.0000 

1,5791*100 

NM 

1.7908 

1.7605 

2,8550*102 

8.3130*101 

INFINITE 

2.9600*102 

0.0000 

3.5870*-O0 

0.0000*100 

0.0978 

6.5733"-00 

6.5180*102 

2.7368*102 

66020208 

3,5527 

1.0005 

5,5273*103 

NM 

6.7751 

1.4222 

9.6817*103 

9.8617*103 

0.2300*. 01 

8.1209*105 

1 .0009 

1.6390*104 

NM 

1.7929 

1.7621 

2.8600*102 

6,0271*101 

INFINITE 

1,9700*102 

0,0000 

3.6939*-00 

0.0000*100 

0,0993 

6.7506"«00 

6.5390*102 

2.7088*102 

66020209 

3.5504 

1.0369 

5.7000*103 

NM 

6.7557 

1.0190 

9.9119*101 

9,9119*103 

4.3500*.01 

0.1209*105 

1,0000 

1.7031*100 

NM 

1.7912 

1.7612 

2.8550*102 

8.0091*101 

INFINITE 

2.9750*102 

0,0000 

3.0530*-00 

0.0000*100 

0.11)23 

7. 0578*. DO 

6.5032*102 

2.7515*102 

66020210 

3.1529 

1,0405 

5.7557*103 

NM 

4.7511 

1.009U 

9.8789*101 

9.8789*101 

O.OSOO'.Ol 

0.1209*105 

1.0000 

1.7020*100 

NM 

1.7901 

1.7607 

2,8650*102 

8,0006*101 

INFINITE 

2.9750*102 

0.0000 

3.0558*-00 

0.0000*100 

0.0995 

7.0380"«UO 

6.5406*102 

2.7510*102 

fi(.02-C-l 


(l602010«^  JEROMIN  PROniE  TABULATION  42  POINTSr  DELTA  AT  POINT  42 


1 

T 

PT2/P 

P/PO 

TO/TOO 

M/MD 

u/uo 

T/TD 

RHO/RHOD«U/UO 

1 

0.0000*440 

l.OOOO’tOO 

NM 

0.44444 

0.00000 

0.00000 

2.22614 

0.00000 

2 

1.1400'<04 

1.4524*400 

NM 

0.44415 

0.44150 

0.47745 

1,41148 

0.24711 

1 

1.4500*-Q4 

1.0474*400 

NM 

0.44015 

0.384S4 

0.52045 

1.86404 

0.28271 

4 

2.0200’>04 

2.0070*400 

NM 

0.94421 

n. 41041 

0.55544 

1.01245 

0.30114 

5 

2.740O*>44 

2.1237*400 

NM 

0.47155 

n. 45781 

0.60714 

1.75473 

0.14513 

6 

.!.4700*-0« 

2.4144*400 

NM 

0.97357 

0.44414 

0.44604 

1.64441 

0.30058 

7 

4.2000*>D4 

2.8472*400 

NM 

0.47S14 

0.52471 

0.67683 

1.65130 

0.40488 

S 

4»4300"*04 

3.0145*400 

NM 

0.47415 

0.54414 

0.64143 

1.42309 

0.42702 

9 

5.4400*«04 

3.1337*400 

NM 

0.47400 

0,55684 

0.70523 

1.60348 

0.41447 

10 

4.SSOO*-04 

1.2730*400 

tIH 

0.97770 

0.57180 

0.71041 

1.58017 

0.45441 

U 

7.S400'«04 

1.5002*400 

NM 

0.97044 

0.54552 

0.71901 

1.54314 

0.47414 

12 

4.2400‘«04 

1.7032*400 

NM 

0.40013 

0.41580 

0.75722 

1,51205 

0.50074 

lA 

l.OTSO*-01 

1.8413*400 

NM 

0.40121 

0.41417 

0.77252 

1.40345 

0.52054 

14 

1.2210'<0S 

4.0443*400 

NH 

0.40145 

0.64814 

0.78402 

1.44224 

0.53410 

IS 

t.l640*>01 

4.2344*400 

NM 

0.40242 

0.66579 

0.74782 

1.41541 

0.55541 

lA 

1,S120*«01 

4.4372*400 

NM 

0.48344 

0.4BS83 

0.81172 

1.40482 

0.57404 

17 

l.fcS70*«0i 

4.4144*400 

NH 

0.40485 

0.44424 

0.02312 

1.10432 

0.54184 

IS 

l.S01O*-01 

4.8040*400 

HH 

0.40545 

0.71528 

0.81502 

1.34201 

0.41272 

14 

1.44d0*-03 

5.0191*400 

NM 

0.40447 

0.71308 

0.04772 

1.11720 

0.41145 

20 

2.0440"-03 

5.1444*400 

NM 

0.40744 

0.74745 

0.05771 

1.11480 

0.45117 

21 

2.2140»-OJ 

5.4114*400 

NM 

0.40018 

0,74444 

0.66421 

1.24284 

0.67210 

22 

2.S«SO*-OS 

5.5740*400 

NM 

0.40412 

0.77726 

0.67771 

1.27518 

O.oOOlO 

2} 

2.SSIO*-03 

5.8037*400 

NM 

0.48444 

0.74451 

0.08061 

1.25148 

0.71021 

24 

2,4T40*-0J 

4.0144*400 

HH 

0.44081 

0.01056 

0.64041 

1.22487 

0.71040 

2S 

2.B220’-01 

6.2143*400 

NM 

0.94144 

0.62424 

0.40651 

1,20404 

0.75142 

20 

2.4670"-0l 

6,4375*400 

NM 

0.94241 

0.04078 

0.41721 

1.19004 

0.77071 

27 

).11S0*-01 

6.6645*400 

NM 

0.44314 

0.05674 

0.42651 

1.14445 

0.74224 

2S 

1.2580"-01 

6.8670*404 

NM 

0.44144 

0.87077 

0.41451 

1.15175 

D.Ollia 

24 

1.4040*-03 

7.0524*400 

NH 

0.49464 

0.08338 

0.44261 

1.11144 

0.63161 

SO 

l.SS0fl"-01 

7.1116*400 

NM 

0.44544 

0.40044 

0.45040 

1.11471 

0,85101 

11 

l.b4S0*»«l 

7.5250*400 

NH 

0.44400 

0.41445 

0.45010 

1,04771 

0,87244 

12 

l.B410*-01 

7.7157*400 

NM 

0.44440 

0.42444 

0.46470 

1.08102 

0.84075 

11 

1.4S40*-01 

7.4112*400 

NM 

0.44718 

0.44074 

0.47170 

1.04442 

0.41074 

14 

4,1120’«01 

0.1210*400 

NM 

0.44TB7 

0.45247 

0.47760 

1,05302 

0.42810 

IS 

4.2770*-01 

0.3150*400 

NM 

0.94051 

0.44401 

U. 48410 

1.01701 

0.44025 

14 

4.4210*>OS 

0.5110*400 

NM 

0.44404 

0.47487 

0.48410 

1.02561 

0.44440 

17 

4.S4Sa*<01 

0.6260*400 

NM 

0.44925 

0.48370 

0.44250 

1.01781 

0.47514 

IS 

4.7140"-0J 

0.7244*400 

NM 

0.44457 

0.48447 

0.44540 

1.01100 

0.48457 

14 

4,S404*«0'1 

0.0077*400 

NM 

0.44984 

0.44467 

U. 44760 

1.00540 

0.44175 

40 

s.ooso*«oi 

0.0544*400 

NM 

0,44445 

0.44775 

0.44400 

1.00250 

0.44651 

4| 

5.1M0*.01 

0.0851*400 

NM 

1.00001 

0,44430 

0,44470 

1.00080 

0.44840 

0 42 

5.24(,0"-OJ 

0.8471*400 

NM 

t.OOOfiO 

1,00000 

1.00000 

1.00000 

1,00000 

INPUT 

VARIABLEa 

Y»U/(JD»T/TO 

AOaUME 

P»PO 

6602020%  JCNOMIN  PROMLC  TA9ULATI0IJ  Oi  POINTS,  DELTA  A1  POINT  A) 


1 

y 

PT2/P 

P/PO 

lO/TOD 

M/MD 

U/UD 

T/TD 

RH0/4HQD«U/U0 

1 

O.OOOO'tOO 

i.ootio’.oo 

NM 

0.97284 

0.00000 

0.00000 

3.46570 

o.oouno 

2 

l.l400“-04 

1 .6992"t00 

NM 

0.965m 

0,25274 

0.41440 

2.95410 

0.14705 

i 

2.0200"-0rt 

2.1115"»00 

NM 

0.96789 

0.12619 

0.51680 

2. 70850 

0.19821 

It 

2.7400"-04 

2.7477’*O0 

NM 

0.96979 

0.16629 

0.58720 

2.57000 

0.22343 

5 

1.4700"-04 

1.0166"AOO 

NM 

0.97098 

0.19023 

0.61550 

2.4871 D 

0.24748 

6 

4.9100"-04 

1.57«5"»00 

NM 

0.97110 

0.41126 

0.66070 

2.3471  0 

0.2815U 

7 

6.1S00*-04 

1.9405".fl0 

NM 

0.97461 

0,45642 

0.6A660 

2.26500 

0.30340 

3 

7.8400"-Q4 

4.2655"*0u 

NM 

0.97577 

0.47781 

0.70750 

2.19250 

0.32260 

9 

9.2900"-04 

4.1015*400 

NM 

0,95620 

0,48012 

0.70250 

2.14090 

0.32313 

10 

1.0750"-01 

4,8072*400 

NM 

0.97767 

0.51119 

0.71840 

2.03490 

0.35417 

It 

1.2210**01 

5,0602*400 

NM 

0.97851 

0.52610 

0.75140 

2.03330 

0.36864 

12 

l,166O"-01 

5.1142*400 

NM 

0.97942 

0.54086 

0.76170 

1.99330 

0.38306 

11 

1.5120"-01 

5.5108*400 

NM 

0.98011 

0.55295 

0.77360 

1.95730 

0.39524 

19 

1,6570*-01 

5,8204*400 

NM 

0.98101 

0.56871 

0.78610 

1.91060 

0.41 144 

15 

1.6010“-01 

6.1451*400 

NM 

0.98196 

0.S8S68 

0.79420 

1.86030 

0.42949 

16 

l.9460*-05 

6.4699*400 

NM 

0.98261 

0.60251 

0.31 140 

1.81350 

0.44742 

17 

2.0940"-01 

6.7599*400 

NM 

0.98167 

0,61702 

0,32170 

1.77350 

0.46112 

IS 

2.2190"-01 

7.1211*400 

NM 

0.98458 

0.61460 

0,81170 

1.72590 

0.48105 

19 

2.1S50"-01 

7.4822*400 

NM 

0,98547 

0.65168 

0.34490 

1.68090 

0.50265 

20 

2.6010*-01 

7.9526*400 

NM 

0.98665 

0.67110 

0,35350 

1.62580 

0.52805 

21 

2.3220'-01 

8.4948*400 

NM 

0.98780 

0.6971S 

0.37280 

1.56650 

0.55717 

22 

1.0400*«01 

9.1097*400 

NM 

0.96909 

0.72166 

0.38760 

1.50440 

0.59000 

21 

1.2580"»01 

9,6880*404 

NM 

0.99025 

0.74756 

0.90030 

1.45040 

0.62073 

24 

1,4040''. 01 

1.0157*401 

NM 

0.99108 

0.76618 

0.90980 

1.40930 

0.64557 

25 

l.SSOO'.Ol 

1.0592*401 

NM 

0.99188 

0.78144 

0.91810 

1.37330 

0,66854 

26 

l.b9S0"-61 

1.1026*401 

NM 

0.99264 

0.80009 

0.92590 

1.31920 

0.69118 

27 

1.64|0*>81 

1.1421*401 

NM 

0.99321 

0.01500 

0.93260 

1,30940 

0.71221 

26 

l,9e60'.01 

1.1610*401 

NM 

0.99152 

0.82101 

0.93610 

1.29370 

0.72358 

29 

4.I120''>01 

1,2470*401 

NM 

0.99475 

0,65115 

0.94880 

1.23680 

0.76714 

10 

4.2770*-01 

1.2975*401 

NM 

0.99544 

0.87095 

0.95590 

1.20460 

0.79354 

11 

4.4210>'.0} 

1.1481*401 

NM 

0.99609 

0.88841 

0.96260 

1.17400 

0.81993 

12 

4. 5660*. 01 

1.1990*401 

NM 

0.99680 

0.90S61 

0.96900 

1.14493 

0.84616 

11 

4,7140*.01 

1.4421*401 

NM 

0.99727 

0.91995 

0,97410 

1.12120 

0,86880 

14 

4. 1600*. 01 

1.4910*401 

NM 

0.99795 

0.91660 

0.97990 

1.09460 

0.89521 

IS 

5.0050**01 

1.5198*401 

NM 

0.99842 

0.95165 

0.98490 

1.07110 

0.91952 

16 

5. 1510*. 01 

1.5811*401 

NM 

0.99896 

0.96542 

0.98940 

1.05030 

0.94202 

17 

5. 2960*. 01 

1.6159*401 

NM 

0.99925 

0.97561 

0.99260 

1.01510 

0.95894 

16 

5. 4420*. 01 

1.6411*401 

NM 

0.99948 

0.98141 

0.99500 

1.02170 

0.97196 

19 

5. 5870*. 01 

1.6626*401 

NM 

0.99965 

0.99004 

0,99700 

1.01410 

0.98314 

40 

S.7110*.01 

1.6771*401 

NM 

0.99989 

0.99451 

0.99840 

1.00780 

0.99067 

41 

5. 6790*. 0! 

1.6879*401 

NM 

0.99986 

0.99775 

0,99930 

1.00110 

0.99621 

42 

6. 0240*. 01 

1.6918*401 

NM 

0.99999 

0.99895 

0.99970 

1.00150 

0.99820 

0 4} 

6. 1700*. 01 

1.6952*401 

NM 

1.00000 

1.08000 

1.00000 

l.OOOOO 

1.00000 

INPUT 

VANIADLCl 

Y,U/U0(T/t0 

AS8UHE 

P9PO 

670 1 -A- 1 


1 

3 

6 

7 

a 

9 


12 

13 

16 

§ 

15 


M : 6 

R THETA  X 10'^  : 3 - 14 
TW/TR  : 0.4  - 0.5 


Hindtunnel:  blow-down  but  effectively  continuous,  running  tltne  up  to  45  minutes  with  10  minutes  settling 
time.  H - 0.51,  H - 0.52  m.  PO  : 3.6  HN/n^.  TO  : 480,  550  X.  Air,  dewpoint  186  K.  RE/m  x lO"®  ; 33,  29. 


SAMUELS  R.D.,  PETERSON  J.B.  end  ADCOCK  J.B.  1967.  Experimental  Investigation  of  the  turbulent  boundary 
layer  at  a Mach  nunber  of  6 with  heat  transfer  at  high  Reynolds'  numbers.  NASA  TN  D-3856. 

And  Adcock,  Peterson  and  HeCree  (1965) -CAT  6501. , Peterson  J.B.  private  comunl  cation. 


The  test  arrangements  were  generally  those  for  Adcock  et  al.  CAT  6501  and  only  the  differences  will  be 
described  here. 

The  model  was  actively  cooled  by  passing  cold  Freon  In  the  gap  between  the  Inner  (t  • 2.39  mm)  and  outer 
(t  • 3.05  im)  skins.  The  variation  In  TW/TR  was  obtained  mainly  as  a result  of  changing  the  reservoir  TO. 

The  wall  temperature  was  effectively  Independent  of  X for  theTU/TR  • 0.44  case,  but  varied  by  about  B % [L] 
for  the  TH/TR  ■ 0.6  case.  Transition  was  forced. 

Provision  was  made  to  measure  the  heat-flux  at  X • 305,  610  and  914  mm,  using  a differential  thermocouple 
heat-flow  meter  of  the  type  described  by  Beckwith  5 Gallagher  (1957).  The  total  temperature  In  the  boundary 
layer  was  measured  with  s STP  for  which  d^  • 0.61,  dj  • 0.36  and  1 • 9.5  mm.  The  tip  was  chamfered  towards 
the  outside  surface  at  45®,  and  contained  a chromel-alumel  thermocouple  1.1  mm  back  from  the  entry.  There 
were  two  vent-holes  O.IB  rnn  In  diameter  1.27  im  back.  The  probe  was  calibrated  as  In  CAT  6501.  Pitot 
profiles  were  taken  at  X ■ 203,  279,  B38,  940  and  1016  mm.  TO  profiles  were  taken  for  all  these  stations 
when  TH/TR  • 0.44,  but  only  for  the  lest  three  for  TW/TR  ■ 0.50. 

The  authors  have  Interpolated  the  TO  data  to  the  Y-values  of  the  Pitot  data.  For  those  cases  (0201,2)  for 
which  no  TO  profile  wit  measured  an  assumed  profile  was  used  based  on  that  observed  downstream  at  the 
tome  station  for  TW/TR  • 0.44.  The  authors  found  an  unexpectedly  large  "overshoot"  In  the  TO  profiles, 
and  In  the  calculation  of  their  Integral  date,  replaced  the  measured  distribution  In  the  outer  part  of  the 
layer  with  an  exponential  variation  without  overshoot.  Wall  date  necessary  for  the  reduction  of  the  profiles 
was  adjusted  to  the  appropriate  X-velue.  No  TU  data  Is  explicitly  presented  In  the  source  paper,  the 
measurements  being  .absorbed  In  global  average  values  of  TH/TR. 

The  editors  have  presented  the  profiles  using  the  measured  temperature  data,  with  overshoot.  They  have 
accepted  the  notional  TO  profiles  for  0201,2.  It  has  been  assumed  that  there  1$  no  normal  pressure 
gradient. 

Sets  of  profiles,  each  for  5 successive  X velues,  ere  given  for  tech  of  two  TW/TR  values.  The  heat  transfer 
deta  In  Section  0 <s  t globil  everege  of  up  to  12  reedinqs  for  eich  X and  TW/TR  valut,  pripartd  from  tht 
authors'  original  duta.  No  attempt  has  been  made  to  Interpolate  It  to  the  X velues  of  the  profiles. 

DATA:  6701  0101-0204.  Pitot  end  TO  profiles,  obtelned  separately.  NX  ■ 5.  Soma  heat  flux  data. 

Editors'  cowmsnti 

The  results  should  be  taken  In  conjunction  with  the  ctrllar  AN  case  reported  by  Adcock  et  el.  - CAT  6501. 
There  remains  little  comparibla  data,  thi  closest  nmparlsoni  being  Danberg  - CAT  6702  and  Kttner  i Hopkins  - 
CAT  7204. 

The  overshoot  of  the  eMiiured  tanperiture  profiles  is  large  enough  to  cause  an  apparent  associated  over-shoot 
In  the  velocity  profiles.  This  seems  Improbable,  but  we  have  prosinted  the  measured  velues  as  users  are  free 
to  insert  their  own  assumptions  If  they  so  wish.  Leaving  aside  tha  overshoot  question,  there  are  substantial 
dlffarences  between  the  measured  TO  vilues  end  the  Van  Driest  correlation.  Tht  temperature  mtesuremants  muit 
clearly  be  treated  with  reserve.  Tha  Innenoost  TO  velues  (sometimes  up  to  6)  ere  Interpolations. 


Qxisymmetric 


I 


CAT  6701  SAMUC13  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  31  UNITS. 


NUN 

MO  • 

TM/TR 

RED2W 

CP 

H12 

H12K 

PH 

PD 

X * 

POD* 

PW/PD* 

RE020 

CO 

H12 

H12K 

TH* 

TO 

RI  • 

TOO* 

3H  • 

D2 

PI2» 

H42 

D2K 

UD 

TR 

67010101 

S.9200 

0.4867 

9.6516*702 

NM 

16.4048 

1.4250 

2.4759*701 

2. 4759*703 

2,OSOO'-Oi 

J.6000“T06 

1 . oooo 

1. 1481*  701 

NM 

1.8261 

1.7885 

2.1500*702 

6.0680*701 

7.6i00**02 

4.S600"t02 

0.0000 

1 .8424“-04 

0.0000*700 

>0.0440 

2.4948*-04 

9,2468*702 

4,4177*702 

67010102 

S.9400 

0.4867 

1.7517*701 

NM 

14,3045 

1.1110 

2.4119*701 

2,4119*701 

2.7900*-01 

1.6100*706 

I.OOOQ 

1,7452*701 

NH 

1.8417 

1 .8156 

2.1100*702 

6,0122*701 

7,6200«-02 

4.3600*702 

0.0000 

l,9110*-04 

0.0000*700 

0.1225 

4.1928*-04 

9.2499*702 

4.4171*702 

67010101 

S.9S00 

0,4843 

1.2404*701 

NM 

14.9950 

1.2994 

2.1118*701 

2.1118*701 

a.isoo>-oi 

1.6100*706 

1.0000 

1.0710*704 

NH 

1.8214 

1.7998 

2,1100*702 

5.9862*701 

7.6200*«02 

4.8300*702 

0.0000 

1,6489*«04 

0.0000*700 

0.0908 

8. 3912*. 04 

9,2766*702 

4.4147*702 

67010I0O 

3.9300 

0.4898 

1.2520*701 

NM 

15.1217 

1.1565 

2.1118*701 

2.3318*701 

9.4000*-0t 

1.6100*706 

1,0000 

1.0861*704 

NH 

1.3261 

1.7919 

2.1500*702 

5.9249*701 

7.6200*>02 

4.3100*702 

0.0000 

1.6442*-04 

0.0000*700 

0.0729 

8.987l*-04 

9.2289*702 

4.1891*702 

6701010S 

1.9700 

0.4888 

1.1480*781 

NM 

14.8134 

1.1019 

2.3179*701 

2,1579*701 

^OlAONOO 

1.6100*706 

1.0000 

1.1790*704 

NH 

1.8264 

1.3000 

2.1100*702 

5.9546*701 

r.6200"-02 

4.3400*702 

o.oono 

1.9507*“04 

0.0008*700 

0,1021 

9.1084*-04 

9.2366*702 

4.1486*702 

67010201 

1.9900 

0.4272 

9.1104*702 

NH 

15.0121 

1.4448 

2.1100*701 

2.3100*701 

B.OlOC'OI 

1.6100*706 

1.0000 

2.6759*701 

NM 

1.318b 

1.7832 

2.1000*702 

6.6169*701 

T.620O*-02 

1.4100*702 

0,0080 

1.0691*-04 

0.0000*700 

0.1161 

2,1900*>04 

9,7691*702 

4.9162*702 

67010202 

1.9800 

0.4243 

1.1717*701 

NH 

11.9148 

1.1364 

2.1274*701 

2.1274*701 

2. 7900*. 01 

1.6000*706 

1.0000 

1.4918*701 

NH 

1.8212 

1.7971 

2,1000*702 

6.6711*701 

7.6200<'<02 

1,4400*702 

0,0000 

1.6059*-O4 

0.0000*700 

0.2476 

1.5T19*-04 

9,7944*702 

4.9416*702 

67010201 

6,0800 

0,4141 

1.1141*701 

NM 

11.9278 

1.1246 

2. 1016*703 

2.1816*701 

S,}800*-01 

1.6000*706 

1.0000 

9.5907*701 

NM 

1.8112 

1.7979 

2.1000*702 

6.1184*701 

7.6200"-02 

1.1200*702 

0,0000 

].6A9S*«04 

0,0000*700 

0.2774 

9.11B2"-04 

9.7052*702 

4.6126*702 

67010204 

6.0400 

0.4217 

1.4911*70} 

NH 

11.7921 

1.1051 

2.1949*701 

2.1949*781 

O.itOOO'-Ol 

1.6100*706 

1.0000 

1.0111*704 

MM 

1.3241 

1.7971 

2.1000*702 

6„1«5l“70l 

7,6200<.02 

1.4100*702 

0.0000 

4,2462*>04 

0,0000*700 

0.2617 

1.0057*. 01 

9.7972*702 

4.9111*702 

67010101  SAMUELS 

PROFILE 

TA8ULATION 

18 

POINTS,  DELTA  At  POINT  18 

I 

r 

PT2/P 

P/PI3 

M/liO 

U/'.'N 

t/V; 

AHO/RHni)*U/UD 

1 

0.0008*700 

1 ,0004*700 

NM 

0.44219 

0.90000 

o.onooo 

1.54120 

0.00000 

2 

8,9000*>01 

1.5866*700 

NM 

0,62192 

0.26100 

0.48089 

1.18222 

0.14192 

1 

l.0400*>04 

1,8225*700 

NM 

0.61099 

0.27100 

0.49500 

1.11615 

0.14317 

4 

2.7200*«0M 

7.1169*700 

NM 

0.82216 

0,38400 

0.69180 

1.21811 

0.21140 

5 

l,2800*-0« 

9,3726*700 

NM 

0.85079 

0.44400 

0,75100 

2.86097 

0.26250 

6 

U,7800*«04 

1.2768*701 

NH 

0.99512 

0.52200 

0.82400 

2.49160 

8.11063 

1 

9:J28r*:8il 

l:i«r*«l 

rM 

him 

him 

9 

1.0690*. 01 

1.6660*701 

NM 

0.96884 

0.59900 

0.89080 

2.20761 

0.40111 

10 

I.1110*-01 

1.4474*701 

HM 

0.98101 

0,64900 

0.91600 

1.99206 

0.41961 

11 

1.6990*«01 

2.?76T*701 

UH 

1.09288 

0.70300 

0.94100 

1.79914 

11.52  408 

12 

i.9aio"-oi 

2.5711*701 

NM 

1.01008 

9.74800 

0.91900 

1.64174 

0.58142 

11 

2.6l60'.01 

1.2153*701 

NM 

1.02159 

0.83800 

0.985U0 

1.18161 

0,71294 

14 

1.112U*-01 

1,9240*701 

NH 

1.02657 

0.92700 

1.08100 

1.17069 

0.85676 

11 

4, 0110*. 01 

4,3272**01 

nm 

1.0IOT9 

0.97400 

1.00200 

1.05812 

0.94678 

16 

5. 0290*. 01 

4,4918*701 

NM 

0.99976 

0.99100 

0.99900 

1.01212 

0.98704 

17 

6.0710"-Ol 

4,5497*701 

NM 

1.00U2S 

0.99900 

1.08000 

1 ,00208 

0,99800 

D 18 

7.1860"-01 

4,5587*701 

NM 

1.09009 

1.00080 

1.00000 

1.00000 

1.08000 

Y>U/Un>M/MD  ASSUME  MMD 


INPUT  VARIABLES 
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67010105 

SAMUELS 

PROFILE 

tabulatidn 

22 

PDINTD,  DELTA  AT  POINT  22 

1 

Y 

PT2/P 

P/PO 

TO/TOO 

M/MD 

U/UD 

7/TO 

RHD/RHDO»U/UO 

1 

0.0000' 

+ 00 

l.OOOO’+OO 

NM 

0.44510 

0.00000 

0,00000 

3.617DB 

0.00000 

2 

8.9000" 

-05 

2.9871"  + 0(I 

NM 

0.53547 

0.23054 

0.40959 

3.15654 

0.12976 

1 

1.3000“ 

-04 

1,4640"+00 

NM 

0.58185 

0.25349 

0.45654 

3.24364 

0.14075 

A 

2.3900" 

-04 

4.4243"+00 

NM 

0.69152 

0.29242 

0.54645 

3.49226 

0,  '.5648 

5 

A. 9500* 

-04 

7.2575"+00 

NM 

0,80092 

0.38423 

0.68432 

3.17195 

0.21574 

6 

9.9000" 

-04 

7,94ns"+00 

NM 

0.81040 

0.40319 

0.70430 

3.05129 

0.21082 

7 

7. 7500" 

-04 

8.8ll9"tno 

N« 

0.63579 

0,92615 

0,71327 

2.96676 

0.24766 

S 

9.8800" 

-04 

9,1264"+00 

UM 

0.84755 

0.43413 

0.74426 

2.93901 

0.25323 

9 

1.3110" 

•03 

9.8S55"+00 

NM 

0.66376 

0.45210 

0.76424 

2.85755 

0.26744 

10 

1.5200" 

-03 

1.0443"+01 

UM 

U. 67414 

0.46607 

0.77822 

2.78810 

0.27912 

11 

1.6420" 

-03 

l.ll«l"t01 

NM 

0.88799 

0.48303 

0, 79520 

2.71021 

0,24341 

12 

2,1590" 

-03 

M991"  + 01 

NM 

0.89981 

0.50100 

O.BI 119 

2.62163 

0,30942 

1} 

2.5300" 

-03 

1.2784"t01 

NM 

0.91159 

0.51796 

0.82617 

2.54416 

0,32473 

U 

2.9180" 

-03 

1.3652*+01 

NM 

0.92577 

0.53593 

0.84216 

2.46930 

0.34105 

15 

4.1480" 

-03 

t.6759"+01 

NM 

0.95856 

0,59581 

0.88SI 1 

2.20692 

0,40106 

16 

5.7050" 

-03 

2.0924"+01 

NM 

0.98879 

0.66766 

0.92607 

1.92386 

0.48136 

17 

7.3510" 

-03 

2.6311"+01 

NM 

1.01171 

0.75050 

0.96104 

1.63977 

0.58608 

IB 

8.9690" 

-01 

1.2256"+01 

NM 

1.02319 

0.83234 

0.98501 

1.40052 

0.70332 

19 

1.0627" 

-02 

3.89B2”+ni 

NM 

1.02559 

0.91617 

1.00100 

1.19.376 

0,83855 

20 

1.2189" 

-02 

4.3913"+01 

NM 

1.01497 

0.97305 

1.00400 

1.06461 

0.94307 

21 

1.3848" 

-02 

4.5714"+01 

NM 

1.00374 

0.99301 

I.OOlUO 

1.01615 

0.98509 

0 22 

1.5433" 

•02 

4.6353"+01 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1,00000 

INCUT  VACltULCa  Y>U/UDi*VHO  ASSUMt  C«CO 


67010201  SAMUEua  PROFILE  TABULATION  U POINTS,  DELTA  AT  POINT  16 


1 

Y 

PT2/P 

P/PD 

TO/TOO 

•••1/HO 

u/uo 

T/TD 

RHO/MimO! 

1 

o,aooo"«oo 

l.0000"+00 

HR 

0.38895 

O.OOOOO 

0.00001) 

3.18005 

0.00000 

2 

8,9000"-05 

5.3569"+00 

IIM 

0.62519 

0.24800 

0,46703 

3.54632 

0.13170 

3 

1,0200"-04 

4.061 1"*00 

NR 

0,64512 

0.27745 

0.51149 

3.39874 

O.ISO'19 

4 

1,4500’-04 

6.318l"«00 

HR 

0.68351 

0.35529 

0.60839 

2.93226 

0.20748 

5 

2.5100"-U4 

9,711S"+00 

NR 

0.75784 

0.44711 

0.71329 

2.54512 

0.28026 

6 

5.2600"-04 

l.5968"+01 

HR 

0.86949 

0.54092 

0.81918 

2.24349 

0,35718 

7 

6,7600"-04 

1.6216"+01 

NR 

0.96212 

3.58383 

0.05415 

2.14U36 

0.39907 

a 

8.0B00"-04 

t.6487"»01 

NR 

0.92695 

0.58882 

0.86513 

2.15875 

0.40076 

9 

1.2070". 01 

1.9670"+01 

NR 

0.95582 

0.64471 

0.90310 

1,96210 

0.46025 

10 

1.5320". 05 

2.5142’tOl 

NM 

0.97897 

3.70060 

0.95207 

1.76493 

11.52661 

11 

1.9280". 03 

2,7045"+Oi 

NM 

1.00281 

0.75848 

0.95904 

1,59876 

0.59987 

12 

2. 6670". 05 

5.4180‘tni 

HR 

1.02057 

0.05429 

0.90001 

1,33756 

0.73667 

IS 

3.4270"-05 

4.|468"+01 

NR 

1.02770 

0.94212 

1.00599 

1.14020 

0.88229 

14 

4, 0640". 05 

4,S107"+01 

NR 

1.01855 

0.98303 

1.00699 

1,04934 

0,95964 

IS 

5, 0270". 05 

4.658S’+0I 

NR 

0,99874 

0,99701 

0.99900 

1,00401 

0.99501 

16 

6. 0550*. 05 

4.666|*+0I 

NH 

1.00000 

1.00000 

1.00000 

l.OOOOO 

1.00000 

input  VARIABLES  T,U/UO,M/MU  ASSUME  P»PD 
AT  I«2  DATA  WERE  AVERAGED 


6701020A  SAMUELS  PROFILE  TABULATION  21  POINTS,  DELTA  AT  POINT  20 


I 

V 

PT2/P 

P/PO 

TO/TOD 

M/MD 

U/UD 

T/TO 

RHO/PROD' 

1 

O.OOOO’+OO 

I.OOOO'tOO 

NR 

0.36674 

0.00000 

0.00000 

3.20852 

0.00000 

k 

8.9000*-05 

2.e630"+00 

NR 

0.98557 

0.22278 

0.38312 

2.95747 

0.12954 

i 

1.6300*“04 

S.7765"+00 

NR 

0.59072 

0.26374 

(1.47552 

3.25092 

0.14627 

ti 

2.6900"-04 

5.6572"+00 

NM 

0.72153 

0.33167 

0.60440 

3,32074 

0,18201 

5 

3.0700"-04 

6,56na"too 

NR 

0.74510 

0.35964 

0.64136 

3.18026 

0.20167 

6 

4.8300"-04 

7.6847"+00 

NR 

0.79133 

0.39161 

0.68931 

3.09832 

0,22248 

7 

6.9900*-04 

8.7477"t00 

HR 

0,81599 

0.41958 

0.72228 

2,96332 

0.24374 

0 

1.0|90"-01 

9.2260"+00 

HR 

0.83431 

0.43157 

0.73926 

2.93424 

0.25194 

9 

1.3410"-03 

9.801 i"+no 

HR 

0.84797 

0.44555 

0.75524 

2.87325 

0.26285 

10 

1 .6058*-03 

l.0481"+01 

NR 

0.85744 

0.46154 

0,77023 

2.78500 

0.27656 

11 

2.35SO"-03 

1.2099"+01 

NM 

0.88813 

0.49750 

0.80619 

2.62596 

0,30701 

ii 

3.00Q0"«05 

l,37!9"+01 

NR 

0.90455 

0.53147 

0.83217 

2.45170 

0.33943 

il 

3.7010"-03 

1.5435"+01 

NM 

0,92842 

0.56444 

0.85914 

2.31686 

0,37082 

14 

5.0930"-01 

1.9311"+01 

NR 

0.96447 

0.63337 

0.90410 

2.01760 

0.44371 

13 

A.3830"-03 

2.537l"+01 

NR 

0.98930 

0.69830 

0,93706 

1,80074 

0.52036 

16 

7.66B0'-0I 

2.762G"+01 

NR 

1.00755 

0.76324 

0.96304 

1.59209 

0.60489 

17 

9.2I30*-03 

3.M016"+OI 

NR 

1.02116 

0,84515 

0.96701 

1.16387 

0.72369 

Id 

1.0952"-02 

4.tl«3"+01 

HR 

1.01851 

0.93107 

1.00000 

1.15355 

0,86689 

19 

1.2467“»02 

4.5946"tfll 

NR 

1.00796 

0.98402 

1.00200 

1.03688 

0.96616 

D ao 

1.4094"-02 

4.7435*+01 

NR 

l.OOOOO 

l.OOOOO 

1.00000 

1,00000 

1,00000 

ai 

1.6l2l*-02 

4.7154"+01 

NR 

0.99873 

0.99700 

0.99900 

1.00401 

0.99501 

input  VARIABLES  Y,U/UO,M/MD  ASSUME  P«PO 
AT  I«2  DATA  WERE  AVERAGED 


670  U>1 


6701  SECTION  D;  AD01T10N6L  D6TA;  Ht»T  TRANSFER  HEASUKHENTS 

Th«  diti  «rt  prtMfltid  for  M*n  viluti  of  th*  wtU  ttaptritura  In  f«ch 
cit(.  Thi  nunbdr  of  rotdingi  gfvon  If  tttidlly  rtducod  by  •Mnlnftlng  tht 
Itftt  chfricttristlc  point. 


TW/TR 

(nomlnil] 

t 

(") 

Nunbor  of 
Rtodingf 

CQ  ffltin 
X 10* 

Sttndird 
doviftlon  t 

O.S 

0.30S 

9 

3.77 

3.2 

(miff 

B 

3. BO 

2.8 

01) 

0.610 

9 

3,73 

2.3 

M 

6 

3.76 

O.S 

o.»u 

3 

3.03 

- 

0.44 

O.IOS 

12 

4.32 

6.1 

(Mrlot 

« 

11 

4.36 

3.7 

02) 

H 

10 

4.39 

3.3 

0.610 

12 

4.63 

6.0 

H 

11 

4.48 

3.6 

« 

10 

4.46 

3.2 

0.«14 

8 

3.01 

7.6 

7 

3.90 

3.2 

6702- A- 1 


M : 6.5 

6702 

R THETA  X 10  ■*  ; 1 . 3 - 6 
TW/TR  ; 0.5  - 0.9 

ZPG 

MHT  / SHT 

Continuous  tunnel  with  synnetrical  nozzle.  W • H ■ 0.25  m. 

1.5  < PO  < 4 W/ffl^.  TO  ! 550  K.  Air,  dew  point  215  K.  8 < RE/m  X 10‘®  < 20. 

DANBERG  J.E.,  1967.  Characteristics  of  the  turbulent  boundary  layer  with  heat  and  mass  transfer;  Deta 
tabulation  NOLTR  67-6. 

And  Oanbtrg  (1964))  Danberg  J.E.,  private  communications. 

1 The  test  boundary  liyer  was  formed  on  a flat  plate  mode!  0.S9  m long  spanning  the  tunnel  and  aligned  with 

the  plane  of  symmetry  of  the  notzle.  The  leading  edge  (X  • 0),  chamfered  at  10*’.  had  a radius  of  approxi- 
mately O.OIS  mm  and  was  located  approximately  In  the  nozzle  exit  plane.  Tunnel  wall  boundary  layers  were 

compensated  for  by  Increasing  the  working  section  and  the  plate  widths  from  0.2S4  to  0.272  m over  their 
length.  The  plate  was  designed  for  tests  with  mass  addition,  and  for  X > SO. 8 im.  the  surface  was  composed 
of  a sintered  steel  Insert  10.67  im  thick.  The  roughness  was  less  than  1.8  urn  and  the  surface  was  flat 
within  * 0.127  mm,  The  Insert  was  actively  cooled  by  passing  a coolant  through  IS  passages  aligned  with 

2 the  long  axis  of  the  plate,  burled  In  the  under  surface  of  the  sintered  portion.  Static  pressure  variation 

3 along  the  surface  of  the  plate  was  about  t 4 t.  No  boundary  layer  trip  was  used,  a local  wall  temperature 

maximum  Indicating  that  natural  transition  occured  at  or  before  X • 0.33  m for  all  runs.  This  local 

temperature  rise  could  not  be  controlled  by  the  cooling  system,  and  reached  its  greatest  value  of  about 

26  K In  the  highest  unit  Reynolds  number  runs.  The  detail  variation  Is  given  graphically  In  Danberg  (1964) 

5 figure  9.  Some  off-centre  boundary  layer  surveys  were  made  and  these  indicated  that  the  flow  was  symmetri- 
cal with  nearly  constant  properties  across  the  region  studied. 

6 Static  pressure  and  wall  tamperature  ware  measured  at  9 successive  stations,  starting  at  X • 123.8  mm  and 
then  at  Intervals  of  60.8  tnn,  the  static  holes  (d  • 0.636  mm)  alternating  with  temperature  stations  6.66  mm 
on  tach  side  of  the  centre  line.  Four  thermocouples  were  mounted  at  each  temperature  station,  oni  at 
approximately  1.27  mm  below  the  surface,  and  three  others  ut  Intervals  of  about  2.29  nin,  so  allowing  a 
detamlnatlon  of  the  heat  transfer  rate  from  the  temperature  gradient. 

7 Total  temperature  profiles  were  measured  with  an  ECP  (Oanberg  1961)  for  which  n ■ B**,  dj  • 1.14  mm,  1 ■ 26  mm. 
Pitot  profiles  were  mostly  made  with  a CPP  (d^  • 0.669.  dj  ■ 0.264  mm  with  a 10°  bevtlled  lip)  though  some 
data  wart  obtained  with  an  FPP.  Static  pressure  surveys  were  made  using  a 1.14  mm  probe  with  the  orifices 
76.2  an  behind  the  sharp  tip.  This  probe  was  affected  by  aerodynamic  loading,  and  profiles  were  only 
presented  graphically  for  their  qualitative  veluc.  The  pressure  at  the  boundary  layer  edge  Is  close  to  the 
wall  value  though  both  are  higher  than  the  free  stream  value.  The  difference  was  explained  as  due  to  the 

8 displacement  effect  of  the  boundary  layer  Itself.  Profiles  were  obt«1nud  at  four  stations  for  which 

X • 0.378,  0.‘.  9,  0.479  and  0.630  m,  thua  coinciding  with  wall  static  pressure  and  temperature  measurements. 

9 The  euthor  hat  Interpolated  the  Pitot  profile  deta  to  the  Y-values  of  the  TO  data.  The  static  prestura  was 
set  constant  and  equal  to  the  wall  static  pretiure.  Heat  transfer  values  were  obtained  from  the  limiting 
gradient  of  the  TO  profiles  extrapolated  to  the  wall  temperature.  This  agreed  with  the  values  obtained 
from  tamperature  meaaurcmnta  within  the  plate  to  within  20  t,  which  were  considered  the  less  reliable  In 
view  of  the  experimental  and  constructional  dlfflcuttlss.  A skin  friction  value  was  estimated  from  the 

10  limiting  slope  of  the  Mach  number  profile.  No  corrections  were  applied  to  the  profile  data  and  viscosity 

11  values  were  taken  from  Hllsenrath  (1956). 

12  The  editors  have  Incorporated  the  author's  calibration  and  Intarpolatlon  procedures.  The  heat  transfer  data 
Is  derived  from  the  Stanton  number  presented  by  the  author,  bised  on  a adiabatic  wall  recoviry  factor  of 

13  the  one-third  power  of  the  wall-state  Prandtl  number  (0.896).  The  profiles  presented,  all  with  zero  mass 
addition,  are  three  serial  for  three  different  wall  tsnperatures  at  a tingle  unit  Reynolds  number  and 
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one  for  a higher  unit  RE.  There  are  also  six  supplementary  Individual  profiles.  The  wall  data  consists  of 
heat  transfer  and  shear  stress  as  determined  by  the  author  from  profile  measurements. 

§ DATA:  6702  0101-1001.  Pitot  and  TO  profiles.  NK  • 4.  Additional  single  station  runs. 

15  Editors'  coewients 

The  experiment  provides  data  on  a transitional  boundary  layer.  The  outer  part  of  the  layer  Is  perhaps  fully 
turbulent  for  the  highest  Reynolds  number  runs.but  despite  the  relatively  high  R THETA  values,  the  high  Hech 
number  and  wall  cooling  Influences  are  such  that  the  Inner  regions  are  not  characteristic  of  fully  developed 
turbulence.  The  few  possible  comparison  cases  of  a high  Mach  number  layer  developed  under  constant  pressure 
conditions  art  Keener  I Hopkins  - CAT  7204,  Samuels  et  a1.  - CAT  6701  and  the  earlier  studies  of 
Hinkler  I Cha  - CAT  S902. 

The  author  reports  a difference  between  wall  and  free  stream  static  pressure  of  up  to  10  t at  low  values  of 
X,  which  decreases  downstream  (Danberg  1964,  figure  10),  It  Is  difficult  to  conceive  of  a atechanism  which 
would  cause  this,  other  than  a convex  curvature  of  the  dlsplaceewnt  surface.  The  necessary  radius  of  curvature 
Is  of  order  600  6,  and  so  feasible.  Stetlc  pressure  measurement  at  high  Mach  numbers  Is  very  difficult  (for  an 
extreme  case  see  Beckwith  et  a1.  - CAT  7106)  so  that  we  have  followed  the  author  here  In  setting  the  static 
pressure  at  the  wall  value,  which  Is  st  least  accurately  measurable. 

The  wall  data,  being  derived  from  the  limiting  gradients  of  the  profiles,  should  be  treated  with  reserve. 

The  cr  value  eipeclally  should  only  ba  regarded  es  an  approximation.  The  profiles  themsalves  are  presented 
In  fair  detail.  The  Inner  values  of  To  are  Interpolations. 
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CAT  6702  0AMflt.R0  BOUROARY  COMDITIORS  AW  EVALUATtO  DATA,  SI  UMTS, 


RUN 

MQ  • 

TW/TR 

RED2W 

t.F  * 

HIS 

H12K 

PH 

PO 

X • 

POO* 

PW/PO* 

RED2D 

CO  * 

H32 

H32K 

TW» 

TO* 

r: 

TOO 

5R  * 

02 

PI2* 

H62 

D2K 

UO 

TR 

67020101 

6,6000 

A .5082 

6.7225*402 

1.6580*-03 

n.3635 

1.5*10 

5.)fl7fl"+02 

5.38iO"402 

i.rrflo"-oi 

1 ,53Ari06 

t .(1000 

1,80*2*403 

2.216l*-UA 

l.flll* 

i.r*2* 

2.5236*402 

5.6«00"401 

INFIMTF 

5,67I6"*02 

0.0000 

2.  J063--06 

0.0no0"+00 

0,6165 

5,21  *6  "-0'( 

6.R376-402 

6.*666"402 

67020102 

6,?500 

0.5156 

6.0653*402 

1 ,3«50"-03 

12.2585 

1.5010 

5.63*6*402 

5.6)*6"4(I2 

4.2B60“»01 

l.S151"t06 

1.0000 

2,6215*405 

2.1810*-06 

1.82*2 

1,781* 

2.5626*402 

5.7200*461 

Infinite 

5.aaoc"t02 

0.0000 

2,*i03*»06 

0.0000*400 

0.6*26 

6,2026**06 

*.9323*402 

6.96*6*402 

6702010a 

6.5600 

0.516* 

6.6516*462 

l.'1660**03 

12.9536 

1.5287 

5, *(’62*402 

5.6*62*402 

i|,76«0"-01 

l.535l**06 

1,0000 

2.5763*403 

2,10B8**06 

1.8313 

1.7818 

2.5665*402 

5.7300*401 

INFINITE 

S.6766N02 

o.nono 

3,0772*-06 

0.0000*400 

0,6367 

o.76aa*-o6 

*.*25e"402 

6.666**402 

67020IO'! 

6.6*00 

0.5253 

8.2627*402 

1. 3360“. 01 

12.5506 

l.6"*2 

5.6*62*402 

5, **68*402 

S.i020»-0l 

1.5601*406 

1.0000 

3.2883*401 

1.8673*-06 

1.8365 

1.7881 

2.5**7*402 

5.7*00*401 

INFINITE 

5.6565*402 

0.0000 

3.8222*-06 

0.0000*400 

0,66*2 

8.269*"-06 

*.6013*402 

6. *6*2*402 

67020201 

6.6300 

0.6870 

7.7606*4»2 

l,1860*-l)3 

16,6362 

1.6585 

6.5671*402 

6.5*71*402 

0.7960"-01 

2.0116*406 

1.0000 

1.0S61*t03 

2.9667**06 

1.8635 

1,7*83 

-.6315*102 

5.5500*401 

INFINITE 

5,5081*402 

0,0000 

2.«601*-06 

0.0000*400 

0.5276 

6,9*07**06 

6.6778*402 

6.9*30*402 

67020301 

6.6100 

0.6622 

1.2178-401 

*.6600**06 

13.6013 

1.670* 

1 ,0632*403 

1.0632*403 

N.T'JNO'-Ol 

2.5221*406 

1.0000 

6,6981*403 

2.6620--06 

1.835* 

1.78*2 

2.66*6*402 

6,0000*401 

INFINITE 

5.5306*402 

0.0000 

3.16*2*«06 

0.0000*400 

0.5672 

7,1*12**06 

*.9551*402 

5.0178*402 

67020A01 

6.6600 

0.6628 

3.7*66*402 

1.5600*-03 

15.5668 

1.6212 

6.1786*402 

6.1786*402 

3.77a0''-0l 

1.5622*406 

1,0004 

1.7566*403 

3,1*37**06 

1 .8125 

1 .75*0 

3.1**1*402 

5.6700*401 

INFINITE 

5.6863*402 

0.0000 

2.02*2*-06 

0.0000*400 

0.600* 

5.236**-i)6 

9,9236*402 

6, *768*462 

67020N02 

6,6600 

0.6016 

6.7616*403 

1.1850**03 

16.6813 

1.7110 

6.1609*402 

6, 1908*462 

4.2860«-0t 

1.5652*406 

1,0000 

3.087**403 

2.10*5**06 

1,8287 

1.7616 

3.0092*402 

5.8800*401 

INFINITE 

5.6*56*402 

0.0000 

3.6]66*«06 

0.0000*400 

0.5226 

5.7»2i**06 

6.631**402 

6. *858*402 

6702060) 

6.6200 

0.6663 

6.7353*402 

1.6760"«03 

16.7567 

1.5758 

5,2515*402 

5.2515*402 

N.76O0'‘*0l 

1 .5220*406 

1.0000 

3.2*85*401 

2.1656**06 

1.83*1 

1.7760 

3.2061*402 

5,6000*401 

INFINITE 

3, '4683  "4  02 

O.OOOO 

2.8631*-fl6 

0, 0000*400 

0.3628 

7,U86**06 

*.*326*402 

6. *57**408 

67020600 

6. 6500 

0,661* 

6.3590*403 

1.2100**03 

16,6160 

1.5112 

6.1*77*402 

6,1*77*402 

5,3020«-01 

1.5320*406 

1.0000 

2. *118*403 

1.682***06 

1.8363 

1.7038 

3.1802*402 

5,0600*401 

INFINITE 

5.6618*402 

0.0000 

3.3?71"-0« 

0.0000*400 

0,65*8 

8.0»05**li6 

*. 9**6*402 

6,9567*462 

67020501 

6.5300 

0,6660 

3.3221*403 

1.6620*. 03 

18.3066 

1.85*8 

5,7111*402 

5.7111*462 

i.77ao«*oi 

1.526**406 

l.OOOO 

1.5736*401 

2.3213**06 

i.eiri 

1.7316 

3.1*85*402 

5.7300*401 

INFINITE 

5.65*6*402 

0.9000 

l,8786*-06 

0,0000*400 

0.2307 

5.0555**06 

*,*106*402 

6,9516*402 

67020601 

6.3100 

0.*360 

3,751**403 

1.9560**03 

31.0877 

1.6757 

7.1063*402 

7,1063*402 

j.7rao*-oi 

1.5320*406 

1,4000 

1.6036*401 

1.6651**06 

1.8633 

1.7567 

6,6676*402 

6.1300*401 

INFINITE 

5,6*65*402 

0.0000 

1.7626*«06 

0.0000*400 

•0.1508 

5. 2660**06 

*.9053*402 

6. *868*402 

67020602 

6.6500 

4. *201 

3, *733*403 

1.7700*-05 

22.2856 

1.7364 

6.16*0*402 

6.16*0*402 

6.2e60“-0t 

1.526**406 

l.OOOO 

1,7778*401 

2.13*7**06 

1.8920 

1.7617 

6.6059*402 

5. *200*401 

INFINITE 

5.5177*402 

0,0000 

2.08*2**06 

0.0000*400 

*0,192* 

6.1177**06 

*.*502*402 

5,0055*408 

67020601 

6,6100 

fl.*I51 

3,1817*402 

1.5760**03 

22,6361 

1.6137 

5.3157*402 

5.3157*402 

0,7960*-01 

1.5320*406 

1.0000 

1. *828*403 

1.7936*-06 

1.850* 

1.766* 

6.5571*402 

5,6600*401 

iNFiNire 

5,6*25*402 

0.0000 

2.6528**06 

0.0000*400 

*0.1638 

7, 2*66**06 

*.*526*402 

6.*7***402 

67020606 

6.6200 

0.*U56 

3.*77**402 

1.6500**05 

21.1812 

1.557* 

5,2515*402 

5.2515*402 

3.J020*-0t 

1.5280*406 

1,0000 

2.6683*403 

1.7626**06 

1.8620 

1.7782 

6.5061*402 

5, 6200*401 

INFINITE 

5.687**402 

0.0000 

3.06*6**O6 

0,0000*400 

•0.0660 

8,67 76**06 

6.6505*402 

6.9756*402 

6702C70I 

6.6100 

0,*262 

5.3156*402 

1.6560**03 

18.5322 

1.103* 

8.362(1*402 

8,3628*402 

6,7960«-01 

2,0275*406 

1,0000 

3.1871*401 

1.5037**06 

1.8620 

1.78*3 

6.6129*402 

5.9100*401 

INFINITE 

5,6780*402 

O.OOOO 

2.7601*-06 

0.0000*400 

0,1021 

7,5067**06 

*.*10**402 

6.96*7*402 

67020601 

6,1600 

0,8607 

1.0726*401 

*.*200**06 

17.26*6 

1.4263 

1.7372*403 

1.7372*403 

5.10206.0I 

1.8576*406 

1,0000 

5. *361*403 

1,0646**06 

1,8675 

1.7871 

6.3066*402 

6.1000*401 

INFINIIF 

5.511**402 

0,0000 

3.6356**06 

0.0000*400 

0,1588 

7.155**-«6 

*.*281*402 

5.003**402 

67020*01 

6.5000 

0.5663 

9.5628*402 

6.2600**06 

15.1*00 

1.3402 

1.686**403 

1.686**403 

6.2a6*'«0l 

1.8576*406 

l.DQOO 

1, *2*3*401 

1,*056**06 

1.8717 

1.84*1 

2.1106*408 

5.6100*401 

INFINITE 

5,6*06*402 

0.0000 

1,8680"*06 

0.0000*400 

0.4163 

4,54l7"-06 

*.*337*402 

6.97***402 

67020*02 

6.6*00 

0,553* 

1.2571*403 

6.*700**06 

13.872* 

1.5022 

1.5013*403 

1,5013*403 

«.T*60"-01 

5, *576*406 

1.0000 

5.2166*403 

1.8086**06 

1.8365 

1.7*02 

2.7767*402 

5.8600*401 

INFINITE 

5.5325*402 

0.9000 

2.6652**08 

0.0000*400 

0.5687 

5,963*“*04 

9.9610*402 

5.00*1*402 

67020*01 

6.1700 

0.5682 

1.05*3*403 

6.8100**06 

13,6771 

1.46)2 

1.6862*403 

1.6862*401 

5,1020«*0I 

3.8516*406 

1.0000 

7.6203*401 

l.5673*-06 

1.8632 

1.7887 

2,88*6*402 

6.0200*401 

INFINITE 

5.6875*402 

0.0000 

S.6061**96 

0,0000*400 

0.5386 

r,**i7"-06 

*.*0*6"402 

6. *7*6*402 

6702)001 

6,1600 

0.5266 

1.*6*5*401 

7.7300**06 

16,7078 

1.47*8 

1,5*76"403 

1.5*76*403 

5,1020«.01 

1.5674*406 

1.0000 

6.1*65*403 

1,9*J6**06 

1.827* 

1.7112 

2.6228*402 

6.0700*401 

INFINITE 

5.6867*402 

0.0000 

1.0656**06 

0.0000*400 

0,3*87 

7,4*I*“*06 

*.*056*402 

6. *7*5*402 

(.?02C'-1 


670;!0601  DANSERC 

PROFILE 

TA8ULATIOR 

21 

POINTSi  delta  AT  POINT  17 

I 

w 

»T2/P 

P/PD 

TO/TOO 

M/MD 

U/UD 

T/TB 

RHO/RHOO*U/UD 

1 

O.OOOO'tOO 

1 .nooo"too 

NM 

0.849117 

0.00000 

O.OOOOU 

7.61400 

0.00000 

2 

2.7900’-09 

1 .5651"*00 

NH 

0.88024 

0.13094 

0.34500 

6.94200 

0.04970 

y 

«.8300"-09 

2.7712"fOO 

NW 

0.91407 

0.20884 

0.51500 

6.06100 

O.OB469 

n 

6, 1000'-09 

3.7B73’t00 

NM 

0.93534 

0.25287 

0.59000 

5.55500 

0.10729 

5 

7.3700“*09 

S.099b"+00 

NM 

0.95059 

0.29973 

C. 66800 

4.96700 

0.13449 

b 

9.9100’-04 

«.02'i0'  + no 

NM 

0.97852 

0.38373 

0.77100 

4.03700 

0.19090 

7 

1 .2950"-03 

l,04BO"t01 

NM 

0. 99619 

0.44177 

0.82600 

3.49600 

0,23627 

8 

1.9990’-03 

1.2424'tOl 

NM 

1.00164 

0.48284 

0,85600 

3.14300 

0.27235 

9 

1.0800"-03 

1.4732'+01 

1.00766 

0.52744 

0.88400 

2.80900 

0.31470 

10 

2.S150"-OJ 

1 .7744“*01 

NM 

1.00766 

0.58050 

0.90900 

2,45200 

0,37072 

11 

J.7850*-03 

2.551b">0l 

NM 

1.00788 

0.69902 

0.95000 

1.84700 

0.S1435 

12 

9.4200"-03 

3.042b''701 

NM 

1.00927 

0.76448 

0.96700 

l.bOOOO 

0.60437 

IS 

5.0550“-03 

3.4923''70l 

NM 

1.00853 

0.81985 

0.97800 

1.42300 

0.6672B 

19 

6.3250"-03 

4.2907'*01 

NM 

1.80891 

0.90990 

0.99300 

1.19100 

0.63575 

15 

7.5950"-03 

4.T873"*01 

NM 

1.00504 

0.96166 

0.99800 

1.07700 

0.92665 

U • 

8.8650**03 

5.06T4't01 

NM 

1.00234 

0.98966 

1.00000 

1.02100 

0.97943 

0 17 

1.0140’>02 

S.1728”*0l 

NM 

1.00000 

l.UOOOO 

1.00000 

1.00000 

1.00000 

18 

1.1410">02 

5.l728"+ni 

NM 

1.00000 

l.UOOOO 

l.OOOOO 

1.00000 

t.oooou 

19 

l.3940’-02 

5,l72a*»01 

UH 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

20 

1,7760"-02 

5.1728"t01 

NM 

l.OOOflO 

1.00000 

1.00000 

1.00000 

1 .00000 

21 

2.4100*-02 

5.1728’tOl 

NM 

1.00000 

l.OOOOO 

1.00000 

1.00000 

1 .00000 

INPUT 

VARIA8LES 

y.U/UD»T/TD 

assume:  paPD 

67020602  DANQER8 

profile 

TABULATION 

27 

POINTS#  DELTA  AT  POINT  27 

I 

y 

PT2/P 

P/PO 

TO/TOO 

n/HO 

U/UD 

T/TD 

rho/rhoo*u/ud 

1 

O.OOOO'fOU 

1.000U“+00 

NP 

0.83472 

0.00000 

0.00000 

7.76000 

0.00000 

2 

2.790lt"-04 

1.4660*600 

NM 

0.87188 

0.11782 

0.31800 

7.28500 

0.04365 

3 

3.IBOO''-04 

1 .8072*400 

NM 

0.87732 

0.14880 

0.39100 

6.90500 

0.05663 

4 

4.45a0*<04 

2.4228*400 

NM 

0.89473 

0.18686 

0.47500 

6.46200 

0.07351 

5 

5.7200"-04 

3,1302*400 

NM 

0.90985 

0.22061 

0.54200 

6.03600 

0,00979 

6 

6.9900''<04 

4.2534*400 

NM 

0.92754 

0.26498 

0.61900 

5.45700 

0.11343 

7 

9.5300"-0't 

7.1525*400 

NM 

0.96071 

0.35266 

0,74000 

4.39800 

0.16826 

8 

l.2070*-OS 

9.5493*400 

NM 

0.98408 

0.41155 

0.60300 

3.80700 

0.21093 

9 

1.4blC>03 

1.1525*401 

NM 

0,99447 

0.45421 

0.63900 

3.41200 

0.24590 

10 

2.0960"-03 

1.4688*401 

NM 

1.00207 

0.51519 

0. 87900 

2.91100 

0.30196 

11 

2. 7310". 03 

1.7208*401 

NM 

i.oom 

0,55902 

0.90000 

2,59200 

0,34722 

12 

3.36b0".0! 

2.0035*401 

tm 

0.99983 

.60439 

0.91809 

2.30700 

0.36792 

13 

4.0ai0'«03 

2.2896*401 

NM 

1.00015 

0.64707 

0.93300 

2.07900 

0.44877 

14 

4.6360‘*03 

2.5856*401 

NM 

1.00358 

0.68848 

0.94700 

1.89290 

0. 50053 

15 

5.2T10*-03 

2.9411*401 

NM 

1.00780 

0.73511 

0.96100 

1.70900 

0.56232 

lb 

5.9060*-03 

3.3094*401 

NM 

1.00983 

0.78048 

0.97200 

1.55100 

0.62669 

17 

6.5410''>03 

3.6818*401 

NM 

1.01125 

0.82382 

0.98100 

1.41890 

0.69182 

18 

7.17b0*.05 

4.0439*401 

NM 

1.01175 

0.86388 

0.98800 

1.30000 

0.75535 

19 

7.8110*-03 

4,3773*401 

NM 

1.01314 

0.89919 

0.99400 

1.22200 

0.81342 

20 

8.44b0'«03 

4.6525*401 

NM 

1.01139 

0.92729 

0.99700 

1.15600 

0.86246 

21 

9,0810''-03 

4.8929*401 

HM 

1.00927 

0.951PI 

0.99900 

1.10390 

0.90571 

22 

9,7160"-03 

5.0618*401 

NM 

1.09730 

0.96764 

1.00000 

1.96000 

0.93633 

23 

1.03S0*-U2 

5.1069*401 

NM 

1.00451 

0,97964 

1,00000 

1.04200 

0.95969 

24 

l.0990*-02 

5,2722*401 

NM 

1.00268 

0.98773 

1,00000 

1.02500 

0.97561 

25 

1.1620*>02 

5.3446*401 

NM 

1.00118 

0.99454 

1.00000 

i.oiinn 

0.98912 

26 

1.22bO’-02 

5.3762*401 

HM 

1.00054 

0.99751 

l.OOOOO 

1,00500 

0.99502 

0 27 

1.2890'. 02 

5.4028*401 

NM 

l.OOOOO 

i.onopo 

l.OOOOO 

1.00000 

1.00900 

INPUT 

VAR1AULL8 

y.U/llD.T/TD 

ASSUME  PaPD 

6702000}  OANSERG 

PROFILE 

tabulation 

23 

POINTS,  delta  at  puint  21 

I 

Y 

PT2/r 

H/PO 

TO/TOO 

m/md 

U/UD 

T/TD 

RHO/RHODoU/UD 

' 1 

0.0000*700 

i,'iono*+o9 

0.82970 

4.40400 

0.04400 

8,00000 

0.04400 

2 

2.7900*-04 

I.4862*7D0 

tm 

0.66384 

0.11712 

0.32100 

7.51200 

0,04273 

3 

i.5600"-04 

1. 8352*700 

tm 

0.69247 

0.14724 

4.39800 

7.30700 

0.45447 

! 4 

4.8300*«04 

2.1040*700 

riM 

0.89019 

0.16471 

4.43600 

7.00T00 

0.06222 

6, 10U0*-O4 

2,9712*700 

NM 

0.90S89 

0.20840 

0.52700 

6,39500 

0.08241 

P 

7.3700"-04 

4.0588*700 

NM 

(1.92037 

0.25134 

0.60400 

5.7TSOO 

0.10459 

7 

8.6400'<04 

5.1954*700 

NM 

0.93446 

0.28911 

0.66300 

5.2SOOO 

0.12607 

8 

1.11S0"-U1 

7.7630*700 

NM 

0.96J13 

0.15978 

4.75400 

4.39203 

0,17166 

9 

l.J'*20"-0I 

4.9151*700 

NM 

0.97322 

0.40962 

0.64309 

3.04300 

0.20895 

10 

1.62b0*-03 

1.1466*701 

NM 

0.98727 

0.44205 

0.B3300 

1.55100 

0.23458 

11 

2.2610*-OS 

1.4406*701 

NH 

0.99060 

0.49775 

0.86900 

3.04800 

0.28510 

12 

2.S960”-u3 

1.6880*701 

UM 

0.99167 

0,54025 

0.89100 

2.72000 

0.32757 

4,1660*-93 

2.1732*701 

NM 

0.99157 

0.614S2 

0.92100 

2.24400 

0,41043 

14 

5.4560“-0! 

2.7315*701 

l|M 

0.99975 

0. 69085 

0.94800 

I.SBIOO 

0.50345 

1 15 

6,7060*-03 

3.3456*701 

NM 

1.00694 

4.76582 

0.96900 

1.60100 

0.60525 

16 

7. 9760*. 03 

4.0073*701 

NM 

1.01210 

4.83910 

0.90500 

1.37800 

0.71480 

17 

9.2460*»0I 

4.6077*701 

NM 

1.01374 

0.90446 

0.99500 

1.22100 

0.81491 

16 

l.0520*>02 

5.0636’tOl 

NM 

1.01043 

4.94439 

0,99900 

1.11909 

0.09276 

19 

1.1790“-02 

5.1415*701 

NM 

1.00657 

4.97037 

1,00000 

1.06290 

0.94162 

20 

1.4330*. 02 

5.6162*701 

NM 

1.40163 

0.99504 

1.00000 

1.01004 

0.99010 

D 21 

l.6T40"-02 

5.6710*701 

NM 

l.UOOOO 

1.40004 

l.OOOOO 

1.40404 

1 .OOUOU 

22 

1.6140"-02 

5.6719*701 

NM 

1.40000 

1.00444 

1.00000 

1,40404 

1.00000 

23 

1.9410*-02 

5.6719*701 

NM 

1,90000 

1.00004 

1.00000 

1.04000 

1.00000 

INPUT 

VARIABLCS 

y. U/UD. T/TD 

A8SUHC  PPPO 

6702-C-2 


670a060a  DANBERS  PROFILE  TABULATION  ?2  POINTS,  DELTA  AT  POINT  2? 


I 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MO 

U/UD 

T/1D 

RHO/RHOO*U/UD 

1 

0.0000"t00 

1 ,oooo"*oo 

NM 

0.82111 

0.00000 

0.00000 

8. 01800 

o.ooono 

2 

2.7900"-(l4 

1 .Ab90"t00 

NP 

0.85589 

0.1151 1 

0.31500 

7.48800 

0.04207 

i 

4.0b00"-04 

1 .flJ98"  + 00 

NM 

O.STlbb 

0.14734 

0.39400 

7.15100 

0.05510 

H 

5.JSOO"-04 

2.1092«tOO 

NP 

0.88769 

0.16477 

0.43600 

7.00200 

0,06227 

s 

b,b000"»04 

J.2587't00 

NM 

0.90315 

0.22031 

0.54800 

6.18700 

0.08657 

6 

7.eT00"-0« 

«.2715"t00 

NM 

0.91932 

0.25346 

0.61500 

5.66200 

0.10862 

7 

1 .0410"-OJ 

6.7442'EOO 

NM 

0.94649 

0.33307 

0.72100 

4.68600 

0.15386 

8 

1 .6760"-03 

1.0924"t0l 

NM 

0.9T5S8 

0.43033 

0.82000 

3.63100 

0.22583 

9 

2.JllO"-OJ 

1.3S94"t01 

NM 

0.97578 

0.48225 

0.85400 

3.13600 

0.27232 

10 

2.9460"-01 

I.5b3l*t01 

NM 

0.97679 

0.51835 

0.87400 

2.84300 

0.30742 

11 

S.SSIO'-O} 

1.7803-POl 

NM 

0.97942 

0.55426 

0.89200 

2.59000 

0.34440 

12 

4.2160"-03 

a.0l05"*0l 

NM 

0.98264 

0.58993 

0.90800 

2,36900 

0.38328 

13 

4.6510"<03 

2.2262‘TAl 

NM 

0.98626 

0.62150 

0.92100 

2.19600 

0.41940 

14 

6.1210"-OJ 

2.7057'I01 

NM 

0.99353 

0.68648 

0.94400 

1.89100 

0.49921 

15 

7.J910'-0J 

3.243S‘A01 

NM 

1.00626 

0.75271 

0.96600 

1.64700 

0.58652 

lb 

8.6bl0'«01 

S.70b3'E01 

NM 

1.01044 

0.81413 

0.980O0 

1.44900 

0.67633 

17 

9.9S10"-01 

«.2984"E01 

NM 

1.01088 

0.86808 

0.98900 

1.29800 

0.76194 

18 

1.1200*-02 

4.736B*t01 

NM 

1.01061 

0.91173 

0.99500 

1.19100 

0.83543 

19 

1.2470"-02 

5.048b’A0t 

NM 

1.00502 

0.94155 

0.99600 

1.11900 

0.89008 

20 

i.J7«0"-02 

5.2646N01 

NM 

1.00430 

0.96166 

0.99800 

1.07700 

0.92665 

21 

l.7550"-02 

5.5456"+01 

NM 

1.00066 

0.98722 

0.99900 

1.02400 

0,97559 

0 22 

2,}900'«02 

5.b689"A0t 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

VARIABLES 

Y,U/UO»T/TO 

ASSUMi: 

P»PO 

67020901  DANBERC 

PROFILE 

TABULATION 

26 

POINTS,  DELTA  AT  POINT  26 

1 

Y 

PT2/P 

P/PO 

TO/TOO 

M/MD 

U/UD 

T/TD 

RMO/PHOO*U/UO 

1 

0.0000"t00 

1 ,0000"t00 

NM 

0.49365 

o.uoooo 

0.00000 

4.66500 

0.00000 

2 

3,0400*>04 

4.3723"t00 

NM 

0.69950 

0.26677 

0.54200 

4.12800 

0.11130 

3 

4,0600'-04 

4.3354">fl0 

NM 

0.73260 

0.26548 

0.55300 

4.13900 

0.12745 

4 

4.310i)''>04 

4.8ae3">00 

NM 

0.76481 

0.28417 

0.50900 

4.29600 

0.13710 

5 

4.6200"-04 

5.9I81*A00 

NM 

0.78607 

0.31592 

0.63500 

4.04000 

0,  15718 

6 

6.0900*«04 

8.6824*700 

NM 

0.84114 

0.38834 

O.T2600 

3,49500 

0.20771 

7 

7.3600”«04 

1.0711*701 

NM 

0.86582 

0.43179 

0.77100 

1,15900 

0.24406 

8 

8.6S00"-04 

1.1642*701 

NM 

0.88643 

0.45311 

0.79300 

3.06300 

0.25890 

9 

1.1170"-03 

1.3164*701 

NM 

0.90401 

0.46502 

0.81900 

2.87500 

0.26487 

10 

l.3710«.03 

1.4694*701 

NM 

0.91868 

0.51134 

0.04100 

2.7050(1 

0.31091 

11 

l.6250"-03 

1.6242*701 

NH 

0.92694 

0.53846 

0,85800 

2.53900 

0.33791 

12 

1.8790*-03 

1.7990*701 

NM 

0.93614 

0.56754 

Q. 87500 

2.37700 

0.3681  1 

13 

2.1330''<03 

1.9912*701 

NM 

0.94490 

0.59787 

0.89100 

2.22100 

0. 40117 

14 

2.63in'<*u3 

2.4139*701 

NM 

0.96265 

0.65967 

0,92000 

1.94500 

0.47301 

IS 

3.l«90"-03 

2.9065*701 

NM 

0.97620 

0.72508 

0.94400 

1.69500 

0.55693 

16 

3.7840*-03 

1.5354*701 

NM 

0.99452 

0.60085 

0.96900 

1.46400 

0.66189 

17 

4.4190*-03 

4.1659*701 

NM 

0.99906 

0.67022 

0.98300 

1.27600 

0,77058 

18 

5.0540"«03 

4.5892*701 

NM 

1.00260 

0.91384 

0.99100 

1.17600 

0.84269 

19 

5.6B90''-03 

5.0001*701 

NM 

0.99830 

0.95427 

0,99400 

1.08500 

0.91613 

20 

6.3240*<03 

5.2153*701 

NM 

0.99752 

0.97479 

0.99600 

1.04400 

0.95402 

21 

6.9590*-03 

5,1582*701 

NM 

0.99854 

0.98617 

0.99800 

1.02000 

0.97843 

22 

7.5840*-03 

5.4269*701 

NM 

0.99916 

0.99453 

0.99900 

1.00900 

0.99009 

23 

8.2290*-03 

5.4591*701 

NM 

1.00053 

0.99751 

1.00000 

1.00500 

0.99502 

24 

S.8640*-03 

5.4645*701 

NM 

1.00042 

0.99801 

1.00000 

1.00400 

0,99602 

25 

9.4990'-03 

5,4753*701 

NM 

1.00021 

0.99900 

1. 00000 

1,00200 

0.99800 

0 26 

1.0770"-02 

5.4862*701 

NM 

1.00000 

1.00090 

1 .00000 

1.00000 

1.00000 

INPUT  VARIAOLCS  y,U/UO,T/TO  AJSUHE  P»PO 


f.702-C-3 


i 


67020902  DANBERG 

PHOFTLE 

TABULATION 

32 

POINTS,  DELTA  AT  POINT  31 

I 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MO 

u/uo 

7/TD 

RHO/HHODdU/UO 

1 

0.0000"+00 

1 .0000"  + 00 

NM 

0.50264 

0.00000 

0.00000 

4.73500 

0.00000 

2 

S.790U"-06 

6.3219"t00 

NM 

0.71555 

0.26541 

0.54600 

4.23200 

0.12902 

3 

9.300D"-06 

5.1306"t00 

NM 

0.73763 

0.29265 

0.5RBO0 

4.03700 

0.14565 

N 

S.0600"-06 

6.7903"f00 

NM 

0.76794 

0.34099 

0.65200 

3.65600 

0.17834 

5 

5.3200"-06 

7.2015"»00 

i4M 

0.77889 

0.55607 

0.66900 

3.571100 

0.18739 

6 

5,S700"-06 

7.6965"tOO 

MM 

0.78674 

0.36475 

0.68200 

3.49600 

0.19508 

7 

7.6000"-06 

l.0103"t0l 

mm 

0.84576 

0,42133 

0.75300 

3.19400 

0.23575 

S 

i.omo'-oi 

1.1697"t01 

MM 

0.87697 

0.45086 

0,78700 

3.04700 

0.25829 

9 

t.26S0'<03 

l.2727"t0l 

MM 

0.88796 

0.4T5S6 

0.80700 

2.88200 

0.28001 

to 

1.5526"-03 

1.6O61''t01 

MM 

0.89270 

0.50021 

0.82300 

2.70700 

0,30403 

11 

1.7760"-03 

1.7550’*0l 

MM 

0.89974 

0.56121 

0.85500 

2.32100 

0.36838 

12 

2.0300**03 

1.6995"90l 

MM 

0.90802 

0.55202 

0.85500 

2.39900 

0.35640 

13 

2.2B60'-03 

1.8609"»0l 

MM 

0.91774 

0.57964 

0.87100 

2.25800 

0,38574 

16 

2.6650">03 

2.1146*901 

MM 

0.93057 

0.61750 

0.69100 

2.08200 

0.42795 

15 

2.9190*-03 

2. 2513*901 

NM 

0.93756 

0,63758 

0.90100 

1,99700 

0.45118 

16 

3.5000«-03 

2.5090*901 

MM 

0.95024 

0.67384 

0.91800 

1.85600 

0.49461 

17 

I.SSNO'-OS 

2.6790*901 

MM 

0.96013 

0.69671 

0.92900 

1,77800 

0.5225U 

10 

3.9330”-03 

2.9907*901 

NM 

0.96870 

0.73681 

0.94300 

1.63800 

0.57570 

19 

6.5700"-03 

3.5007*901 

MM 

0.98755 

0.79809 

0.96500 

1.46200 

0.66005 

20 

5.2050«-03 

6.0233*901 

NH 

0.99543 

0.85634 

0.97900 

1.30700 

0.74904 

21 

5.6600"-03 

6.4705*901 

MM 

1.00156 

0.90321 

0.98900 

1.19900 

0.82485 

22 

6.4T50"-03 

6.8135*901 

NM 

1.00246 

0.93757 

0.99400 

1.12400 

0.88434 

23 

7.1100"-0S 

5.0796*901 

NM 

1.00218 

0.96339 

0.99700 

1.07100 

0.93091 

26 

7.7650"-03 

5.2405*901 

NM 

1.00267 

0.97866 

0.99900 

1.04200 

0.95673 

25 

0.3e00'«03 

5.3269*901 

MM 

1.00287 

0.98677 

1.00000 

1.02700 

0.97371 

20 

9.6500'-03 

5.3999*901 

NM 

1.00138 

0.99356 

1.00000 

1.U1300 

0.98717 

27 

l.0920"-02 

5.4317*901 

NM 

0.99874 

0.99651 

0.99900 

1.00500 

D. 99403 

20 

1.3660*-02 

5.6478*901 

NM 

0.99843 

0.99800 

0.99900 

1.00200 

0,99701 

29 

1,6000'-02 

5.6478*901 

NM 

0.99843 

0,99800 

0.99900 

1.00200 

0,99701 

30 

l,9S60''-a2 

5.6533*901 

NM 

1.00032 

0.99850 

1.00000 

1.00300 

0,99701 

0 31 

2.1060"-02 

5.4695*901 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

32 

2.362Q‘*02 

5.4695*901 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INfUT  V*AlAaLE3  Y«U/UD>T/Tn  ASSUME  PaPO 


67020903  DANBEHO  PROFILE  TABULATION  23  POINTS,  DELTA  AT  POINT  23 


I 

y 

PT2/P 

P/PO 

TO/TOD 

h/md 

U/UD 

t/TO 

RHO/RlHODAU/UD 

1 

0,0000*900 

1,0000*900 

NH 

0.51561 

0.00000 

0.00000 

4,70000 

0.00000 

2 

s,36«0*>04 

3.2260*900 

HH 

0.704B6 

0.22755 

0.48400 

4.52400 

0.10698 

> 3 

4,6300*>04 

5.1569*900 

NM 

0.74779 

0.29876 

0.59400 

3.95300 

0.15027 

4 

5,9000**04 

6.7885*904 

UM 

0.78385 

0.54737 

0.66000 

3.61000 

0.16263 

5 

8.4400*-04 

8.6120*900 

NM 

4.82685 

0.39456 

0.72000 

3,33000 

0.21622 

6 

1.0980*-03 

9.5193*900 

NM 

0.85048 

0.41603 

0.74700 

3.22400 

0.23170 

7 

1.3S20*>03 

1.0519*901 

HM 

0.86394 

0.43646 

0.76900 

3.07600 

0.25000 

• 

1.9870*-0l 

1.3065*901 

NM 

0.88274 

0.49095 

0.61000 

2.72200 

0.29758 

2.6220*«03 

1.5674*941 

NM 

0.90859 

0.53945 

0.84300 

2.44200 

0.34521 

3.2570*-03 

1.8909*901 

NM 

0.92169 

0.59412 

0.87600 

2.17400 

0.40294 

3.8920*«03 

2.2254*901 

HM 

0.9383S 

0.64577 

0.90200 

1.95100 

0.46233 

1 12 

5,1620*-03 

2.9339*901 

HH 

0.96821 

0.74342 

0.94300 

1,60900 

0.58608 

! 11 

6.4320*-03 

3.7157*901 

NM 

0.99075 

0.03005 

0.97300 

1.34800 

0.72181 

> 14 

7,7020*-03 

4.4080*901 

NM 

1.00117 

0.91369 

0,99000 

1.17400 

0.84327 

1 ” 

6.9720’-03 

4.8511*901 

NM 

1.00555 

0.95099 

0.99800 

1.06300 

0.92151 

16 

t.0240*>02 

S't'0426’901 

NM 

1.00392 

0.97400 

0.99900 

1.05200 

0.94962 

17 

1.1510*-02 

5.0594*901 

NM 

1.00061 

0.97956 

0.99800 

1.03800 

0.96146 

i “ 

l,4050*-02 

5.1429*901 

NM 

0.99875 

0.98760 

0.99800 

1.02100 

0.97747 

1 19 

l.O590*-02 

5,1579*901 

NM 

0.99842 

0.98914 

0.99800 

1.01800 

0.98035 

1 20 

1.913(l"-02 

5,1882*901 

NM 

0.99776 

0.99207 

0.99800 

1.01200 

0.98617 

i 

2.1670*«02 

5.2190*901 

NM 

0.99910 

0.99503 

0.99900 

1 .00800 

0.99107 

2.4210*>02 

5,2499*901 

NM 

0.99844 

0.99000 

0.99900 

1.00200 

0.99701 

1 D 23 

1 

2.6750*-02 

5.2706*901 

NM 

1.00000 

1.00000 

1. 00000 

1.00000 

1.00000 

INPUT  VARIABLES  V,U/UD,T/TO  ASSUME  MPO 


( 

f 


6702-C-2 


6702060<4  OANBERG 

PROFILE 

TABULATION 

22 

POINTS,  DELTA  AT  POINT  22 

I 

T 

CT2/P 

P/PO 

TO/TOO 

M/MD 

U/UO 

T/TO 

RHO/RHOD4U/UD 

1 

0.0p00"tl)0 

1 .0000"*00 

m 

0.82111 

0.00000 

0.00000 

8.01800 

0,00000 

a 

2.7400"-04 

1 ,4640"t00 

NH 

0.85589 

0.11511 

0.31500 

7.48800 

0.04207 

3 

4.0b00*-04 

l.»348*+00 

NM 

0.87166 

0.14734 

0.39400 

7.15100 

0,05510 

A 

5.3300"-04 

2.1042“tO0 

NM 

0.88769 

0.16477 

0.43601) 

7.00200 

0.06227 

5 

6.6000"-04 

3.2587"+00 

NM 

0.40315 

0.22031 

0.54800 

6.18700 

0.08857 

6 

7.6T0O’-O« 

4.2715*t00 

NM 

0.41432 

0.25346 

0.61500 

5 ,6620  0 

0.10862 

7 

l.0410*-03 

6.7442*t00 

m 

0.94649 

0.33307 

0.72100 

4.68600 

0,15386 

S 

1.6760"-03 

1.0424*+01 

NM 

0.47538 

0.43033 

0.82000 

3.63100 

0.22583 

9 

2.3ll0"-03 

1.3S44*t01 

NM 

0.47578 

0.48225 

0.8540C 

3.13600 

0.27232 

to 

2.4460“-03 

1,5631*601 

NM 

0.47674 

0.51S3S 

0,87400 

2.84300 

0.30742 

U 

3.5810**03 

1.7803*601 

NM 

0.47442 

0.55426 

0.84200 

2.54000 

0.34440 

12 

A.atbO’-OS 

2,0105*601 

NM 

0.48264 

0.58443 

0,40800 

2.36400 

0.38328 

13 

4,B5l0"-03 

2.2262*601 

NM 

0.48626 

0.62150 

0.42100 

2.14600 

0.41440 

14 

6.1210"<03 

2.7057*601 

NM 

0.44353 

0.68648 

0.44400 

1.84100 

0.44421 

15 

7.34l0*-03 

3.2435*601 

NM 

1.00626 

0.75271 

0.46600 

1,64700 

0.58652 

lb 

8.6610**03 

3.7863*601 

NM 

1.01044 

0.81413 

0.98000 

1.44400 

0.67633 

IT 

4.4310**03 

4.2484*601 

NM 

1.01088 

0.86808 

0.48400 

1.24800 

0.76144 

18 

1.1200'*02 

4.7368*601 

NM 

1.01061 

0.41173 

0.44500 

1.14100 

0.63543 

14 

1.2470**02 

5.0486*601 

NM 

1.00502 

0.44155 

0.44600 

1.11400 

0.64008 

20 

1.3740**02 

5.2646*601 

NM 

1.00430 

0.46166 

0.44800 

1.07700 

0.42665 

21 

1.7550**02 

5.5456*601 

NM 

1.00066 

0.48722 

0.44400 

1.02400 

0.97554 

D 22 

2.3400**02 

5.6664*601 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INCUT 

VARIABLES 

y,U/UD,T/TO 

ASSUME  capo 

67020401  OANBERG 

PROCILE 

TABULATION 

26 

POINTS,  DELTA  AT  POINT  26 

1 

y 

CT2/C 

P/PO 

TO/TOD 

M/HO 

U/UD 

T/TD 

RHO/RHOD*U/UD 

1 

0.0000*TOO 

1.0000*600 

NM 

0.44365 

O.UOOOO 

o.ooono 

4.66500 

o.onooo 

2 

3.0400**04 

4.3723*600 

nm 

0.64450 

0.26677 

0.54200 

4.12B00 

0,13130 

3 

4.0600**04 

4.3354*600 

NM 

0.73260 

0.26548 

0.55300 

4.33400 

0,12745 

4 

4.3100**04 

4.8888*600 

NM 

0.76481 

0.28417 

0.58400 

4.24600 

0.13710 

5 

4.8200**04 

5.4181*600 

NM 

0.78807 

0.31542 

0.63500 

4.04000 

0.15718 

: b 

6.0400*-04 

8,6824*600 

NM 

0.84114 

0,38834 

0.72600 

3.44500 

0,20773 

‘ 7 

7.3600**04 

1.0711*601 

NM 

0.86582 

0.43374 

0.77100 

3.15400 

0,20406 

B 

8.6300**04 

1.1642*601 

NM 

0.88643 

0.45311 

O.T4300 

3.06300 

0.25840 

, 4 

1.1170**03 

1.3164*601 

NM 

0.40401 

0.48302 

0.81400 

2.87500 

0,28487 

10 

1.3710**03 

1,4644*601 

NM 

0.91868 

0.51134 

0.04100 

2.70500 

0,31041 

' 11 

1.6250**03 

1.6242*601 

NM 

0.42644 

0.53846 

0.85800 

2.53400 

0.33743 

' 12 

1.0790*-03 

1.7490*601 

NM 

0.43614 

0.56754 

0,67500 

2.37700 

0.36811 

13 

2.1330**03 

1.4412*601 

NM 

0.44440 

0.54787 

0.84100 

2.22100 

0.40117 

14 

2.6510**03 

2.4134*601 

NM 

0.46265 

0.65467 

0.42000 

1.04500 

0.47301 

IS 

3.1440**03 

2.40bS*601 

NM 

0,47620 

0.72508 

0.44400 

1.64500 

0.55643 

lb 

3.7840"-03 

3.5354*601 

NM 

0.44452 

0.80065 

0.46400 

1,46400 

0.66184 

i W 

4.4140*-03 

4.1654*601 

NM 

0.44406 

0.87022 

0.48300 

1.27600 

0.77038 

5.0540**03 

4.5842*601 

NM 

1.00260 

0.41384 

0.44100 

1.17600 

0.84264 

5.6B40**03 

5.0001*601 

NM 

0.44830 

0.95427 

0.44400 

1,08500 

0.41613 

t 20 

6.3240**03 

5.2153*601 

NM 

0.44752 

0.47474 

0.44600 

1.04400 

0.45402 

21 

6.4540**01 

5,3562*601 

NM 

0.44854 

0.48817 

0.94800 

1.02000 

0.47643 

1 22 

7.5840**03 

5.4264*601 

NM 

0.44416 

0,99453 

0.44400 

1.00400 

0.44009 

i 

23 

8.2240**03 

5.4591*601 

NM 

1.00053 

0.44751 

1.00000 

1.00500 

0.44502 

t 

24 

8.8640**03 

5.4645*601 

NM 

1.00042 

0.44801 

1.00000 

1.00400 

0.44602 

1 

25 

4.4440**05 

5.4753*601 

NM 

1.00021 

0.44400 

1.00000 

1,00200 

0.44800 

t 

D 26 

1.0770**02 

5.4862*601 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

1 

1 

INCUT 

VAH1A0LE8 

Y,U/UO,T/TO 

ASSUME  PaPD 

67020902 


DANDERG 


profile  tabulation 


12  POINTS,  DELTA  AT  POINT  51 


1 

T 

PT2/P 

P/PD 

TO/TOD 

M/MO 

U/UD 

T/TD 

rho/rmod 

1 

O.OOOO'tOO 

l.oono'too 

NM 

0.50244 

0.00000 

o.onooo 

4,71500 

0.00000 

2 

1.7900*-04 

U.T219"tOO 

MM. 

0.71555 

0.26541 

0.54600 

4.23200 

0.12902 

5 

4.1000"-04 

5. 1104"t00 

NM 

0.71745 

0.29265 

0.58800 

4.01700 

0.14565 

9 

5.0600"-04 

6,7905"i00 

MM 

0.76794 

0.34099 

0.65200 

3.65600 

0.17814 

5 

5.1200"-04 

7.2815"t00 

MM 

0.77089 

0.35407 

0.66900 

1.57000 

0.18739 

6 

S.5700’-04 

7.6965"t00 

NM 

0.78674 

0.36475 

0.68200 

1,49600 

0.19508 

7 

7.60ao'*-04 

l.OlOl'tOl 

nm 

0.84576 

0.42111 

0.75100 

1.19400 

0.23575 

S 

1.0140*-01 

1.1497"t01 

NM 

0.87697 

0.45086 

0.78700 

1.04700 

0.25829 

9 

1.26S0''«0l 

1.2727"t01 

NM 

0.88796 

0.47516 

0.80700 

2.88200 

0.28001 

Ifl 

l.SS20'-0l 

1.4C41"+0l 

nm 

0.89270 

0.50021 

0,82100 

2,70700 

0.10401 

U 

1.7760*-0l 

1.7550"t01 

NH 

0.69974 

0.56121 

0.85500 

2.32100 

0.16818 

12 

2.0SOO"-Ol 

1.699S"601 

NH 

0.90802 

0.55202 

0.85500 

2.19900 

0,15640 

11 

2.2B40*-01 

1.8689"t01 

NH 

0.91774 

0.57964 

0.87100 

2.25800 

0.18574 

14 

2.6650"<(>3 

2.1146"t01 

NM 

0.91057 

0.61750 

0.89100 

2.08200 

0.42795 

15 

2.9190"-01 

2.2511"a01 

NH 

0.91736 

0.61758 

0.90100 

1.99700 

0.4511S 

16 

1.1000"*01 

2.5090"t01 

NM 

0.95024 

0.67184 

0.91800 

1.85600 

0,49461 

17 

1.5540"-Ol 

2.6790"«01 

NH 

0.96011 

0.69671 

0.92900 

1.77800 

0.52250 

18 

1.9130"-01 

2.9907"A0l 

NM 

0.96870 

0.71681 

0.94100 

1.61800 

0.57570 

19 

4.S700*-01 

1.5007"*01 

NH 

0.98755 

0,79609 

0.96500 

1,46200 

0.66005 

20 

S.20SO"-01 

4.021S’601 

NM 

0.99541 

0.85614 

0.97900 

1.30700 

0.74904 

21 

5,8400"-01 

4.4705"*01 

NM 

1.O0156 

0.90121 

0.98900 

1.19900 

0.82485 

22 

6.4750''<0] 

4.811S'+01 

NM 

1.90246 

0,91757 

0.99400 

1.12400 

0.68414 

23 

7.1100‘*01 

5.0796“+01 

NM 

1.00216 

0.96119 

0.99700 

1.07100 

0.91091 

24 

7.74SO"-Ol 

5.2405"+01 

NM 

1.00267 

0.97866 

0.99900 

1.04200 

0.95871 

28 

S.3B0Q*-0] 

S.1269"+01 

NH 

1.00287 

0.98677 

1.00000 

1.02700 

0.97171 

2a 

4.650a''-03 

5.1999"+01 

nm 

1.00118 

0.99156 

l.OOOOD 

1.01100 

0.98717 

27 

1.0920**02 

5.4117"+01 

NM 

0.99874 

0.99651 

0.99900 

1.00500 

0,99401 

28 

UlOAO'-UB 

5.4478*+01 

NH 

0.99843 

0.99800 

0.99900 

1.00200 

7.99701 

29 

l.6000*>02 

1.4478*+0I 

NM 

0.99841 

0.99800 

0.99900 

1.00200 

0.99701 

10 

l.S540‘>02 

!.4511"t01 

NM 

1.00012 

0.99850 

1.00000 

1.00100 

0.99701 

D 11 

2.10SO*-02 

S.4695*t01 

NM 

1.00009 

1.00000 

1.00000 

1.00000 

1.00000 

12 

2.1620><02 

9.469S"-f01 

NM 

1.00000 

1,00000 

1.00000 

1.00000 

1.00000 

INPUT  VARIABLES  T,U/UD,T/TO  ASSUME  paPD 


67020901  DANBERG  PROFILE  TABULATION  23  POINTS,  DELTA  AT  POINT  21 


1 

V 

PT2/P 

P/PO 

TO/TOD 

H/HD 

U/UD 

T/TD 

RHD/RH0D4U/UD 

1 

0.0000*600 

l.OOflO’tOO 

NH 

0.51561 

0, 000011 

0.00000 

4.70000 

0.00000 

2 

1.1600*«04 

1.2260*600 

NH 

0.704S6 

0.22755 

0.40400 

4.52400 

0.10698 

1 

4.6100*«04 

5.1569*600 

NH 

0.74779 

0.29876 

0.54400 

1.95100 

0.15027 

4 

5.900Cl*-04 

6.7085*600 

NH 

0.78185 

0.14737 

0.66000 

1.61000 

0.18281 

5 

l.4400’>04 

0,6120*600 

NH 

0.83685 

0,39456 

0.72000 

1.31000 

0.21622 

6 

1.0980*>03 

9.5191*600 

NH 

0.85048 

9.41601 

0.74700 

1.22400 

0.21170 

7 

1.1520'«01 

1,0519*601 

NH 

0.66394 

9.43846 

0.76900 

1.07600 

0.25000 

8 

1.9870'-(11 

1,1065*601 

NM 

0.88274 

0,49095 

o.aiooo 

2.72200 

0.29758 

9 

2.6220*-Ql 

1.5674*601 

NH 

0.90059 

0.51945 

0.84100 

2.44200 

0.34521 

to 

1.2570’>01 

1,0909*601 

NH 

0.92169 

0.59412 

0.87600 

2.17400 

0.40294 

11 

1,S920"-01 

2.2254*601 

NM 

0.91838 

0.64577 

0.90200 

1,95100 

0.46231 

12 

5.1620*-01 

2.9119*601 

NH 

9.96821 

0.74142 

0.94100 

1.60900 

0.58608 

13 

6.4120*-03 

1.7157*601 

NH 

0.99075 

0.81605 

0.97100 

1.14000 

0.72181 

14 

7.7020*»01 

4.4oao*60i 

NH 

1.00117 

0.91169 

0.94009 

1.17400 

0.84127 

15 

l.9720*-01 

4.8511*601 

NH 

1.90555 

0,95899 

0.99800 

1.08100 

0.92151 

16 

l.4240*<02 

5.0026*601 

NH 

1.09192 

0.97400 

0.99900 

1.05200 

0.94962 

17 

1.1510*«02 

5.0594*601 

NM 

1.90061 

0.97956 

0.99800 

1.03000 

0,96146 

18 

l.40SO*-02 

5,1429*601 

NM 

0.99875 

0.98768 

0.99800 

1.02100 

0,97747 

19 

1.659O*«02 

5.1579*601 

NH 

0.99842 

0.98914 

0.94800 

l.OIOnO 

0.98015 

20 

1.9llO*-02 

5,1882*601 

NM 

0.99776 

0.99207 

0.99800 

1.01200 

0.98617 

21 

2.167O*>02 

5.2160*601 

NH 

0.99910 

0.99501 

0.99900 

1.00000 

0.99107 

22 

2.421Q*-02 

5.2499*601 

NH 

0.99844 

0.99800 

0.99900 

1.00200 

0.99701 

0 21 

2.67SO"-02 

5.2708*601 

NM 

1.00000 

1,00000 

1 .00000 

l.OOUOO 

1.00000 

INPUT 

VARIABLES 

Y#U/UO,T/TO 

ASSUME 

P6PO 

6800-A-I 


For  model  arrangements  see  figure  1, 
on  following  pages. 

H : ZPG,  NPG,  2.5 
APG,  2.5  to  l.C 
FPG,  2.5  to  3,25 

6800 

R THETA  X 10'^  : 7 
TH/TR  : 0.8 

ZPG.  APG.  FPG. 
NORMAL  PG.  HHT 

Blow-down  wind-tunnel,  effectively  continuous  running.  W « 0.234,  H « 0.334  m. 

PO  : 0.1  HN/m^  TO  : 290  K.  Air,  specific  humidity  1-3  X 10'^.  RF/ms  14  X 10®  at  M 

• 2.5 

THOMANN  H.  1968.  Effect  of  streamwise  wall  curvature  on  heat-transfer  In  a turbulent  boundary  layer, 
J.  Fluid  Mech.  33,  283-292, 

And  Drougge,  Q,  Private  communications. 

A1 so  Thomann  H.  (1967). 

1 The  test  surftcKwere  two  flexible  stainless  steel  sheets,  one  with  pressure  taps  and  the  other  with 
theniiocoupl es  attached.  In  a11  cases  these  were  mounted  so  that  the  first  317.5  im  (■  L)  from  the  leading 
edge  (X  ■ 0)  formed  a flat  plate  on  which  the  test  boundary  layer  was  grown  under  Identical  conditions. 

2 The  Mach  number  In  this  region  was  2.48  with  a small  high  velocity  region  (H  • 2.51)  around  X > 100  mm. 

A boundary  layer  trip  of  carborundum  grains  either  0.22  or  0.35  nm  In  diameter  extended  3.5  mm  downstream 
from  X ■ 25  mm.  The  larger  trip  was  used  for  all  tests  except  the  flat  plate  case.  Heat  transfer  data 
Indicate  that  transition  took  place  near  X « 100  mm. 

1 The  supporting  structure  after  X « 317.5  mm  could  be  changed  so  as  to  give  either  a straight  continuation 
of  the  flat  surface,  or  provide  a bond  In  either  direction  with  radii  of  curvature  of  either  150  or  300  mm. 
The  curvature  ceased  when  the  deflection  was  20°,  with  a further  straight  section  downstream.  With  no 
further  addition  this  provided  for  ZPG  * flat  plate  tests  and  AP6,  FPG  - SH  (simple  wave)  generated 
expansions  and  compressions  of  two  strengths.  Additionally  various  ramps  could  be  mounted  over  the  test 
surfaces.  One  of  these  was  shaped  to  give, If  mounted  above  the  test  surface  when  arranged  as  a continuous 
flat  plate,  an  APG-RW  (reflected  wave)  compression  with  the  same  longitudinal  pressure  history  as  the  more 
gentle  (RZ  • 300  am)  simple  wave  APG  case.  Other  bodies  were  shaped  and  mounted  as  to  produce  on  the 
curved  surfaces  Incident  waves  of  equal  and  opposite  strength  to  those  produced  by  the  curved  surfaces 
themselves.  The  results  were  flows  with  aero  longitudinal  pressure  gradients  but  strong  normal  pressure 
gradients  • the  NPG  cases.  The  NPQ  Is  negative  on  a concave  surface,  which  without  the  body  would  cause 

4 an  APG,  and  vice  versa.  In  all  cases  the  Imposed  pressure  gradient  started  at  X • 317.5  mm.  The  various 

5 arrangements  are  shown  In  figure  1.  Great  care  was  taken  to  ensure  that  the  flow  was  two-dimensional. 

6 The  stainless  steel  sheet  used  for  pressure  plotting  had  tappings  (d  • 0.8  mm)  on  the  centre-line  at 

X • 47.5  me  and  thereafter  at  Intervals  of  30  m until  X • 317.5  nm.  On  the  rear  part  of  the  sheet  the 
tappings  were  placed  at  longitudinal  and  lateral  Intervals  of  10  mn  In  the  locations  shown  In  figure  2 

and  listed  In  the  table  below.  The  placing  of  the  0.25  mm  Iron  constantan  thermocouples  on  the  heat 

transfer  plate  was  the  same.  Heat  transfer  was  measured  by  a transient  technique.  The  model  was  covered 
by  a layer  of  crushed  solid  Carbon  Dioxide,  to  precool  the  thin  stainless  steel  sheet.  The  COj  was  blown 

away  when  the  tunnel  started  and  the  subsequent  time  history  allowed  the  heat  transfer  rate  to  be 

determined.  The  large  number  of  thermocouples  on  the  rear  portion  (X  > 317.5  mm)  allowed  the  longitudinal 
conduction  correction  to  be  determined  for  those  points,  7 in  all,  surrounded  by  4 other  thermocouples. 

9 Some  interpolation  or  adjustment  Is  Implicit  In  the  use  of  curve  fitting  to  obtain  the  temperature 
differentials  needed  for  the  heat  transfer  dctennlnitlon.  The  author's  values  have  bMn  accepted. 

14  The  wall  data  Is  presented  In  the  tables  below.  These  consist  of  tabulated  wall  pressure  values  and 
uncorrected  Stanton  numbers  for  each  of  the  ten  two  dimensional  configurations  tested.  Conduction 
corrections,  when  applied,  were  In  general  less  than  5 S.  The  larger  corrections  are  Indicated  by 
arrows  In  figures  4 to  7 of  the  source  paper. 

§ DATA:  6800.  No  profiles.  Heat  transfer  by  the  transient  technique,  wall  pressures. 


6800-A-2 


15  Editors'  coflwnts 

This  I th#  only  entry  which  Is  not  proflle-bssed,  and  for  which  there  are  In  fact  no  profiles,  Is  Included 
because  of  the  complete  coverage  of  the  possible  types  of  pressure  gradient  which  Is  provided.  We  feel 
that,  In  spite  of  the  high  quality  of  this  experiment,  a repeat  on  a larger  scale.  Incorporating  profile 
measurements,  would  be  Invaluable.  The  lack  of  profile  Information  at  the  start  of  the  pressure  gradients 
may  be  easily  overcome  by  correlating  known  flat  plate  data.  The  differences  In  succeeding  wall  heat 
transfer  provide  a very  good  test  for  any  advanced  turbulence  calculation  method.  There  Is  a 30  - 40  X 
range  1n  the  local  heat  transfer  coefficients  for  different  values  of  the  normal  pressure  gradient,  and 
while  some  part  of  this  for  the  concave  configurations  06  and  07  may  result  from  longitudinal  vortex 
structures,  the  differences  of  up  to  20  % for  the  convex  configurations  08  and  09  Is  unlikely  to  have  any 
such  causa. 

The  Mach  numbers  presented  are  based  on  the  wall  pressure  measurements,  and  because  of  the  normal  component 
of  the  pressure  gradients,  the  Mach  number  at  the  boundary  layer  edge  will  be  significantly  different  for 
all  cases  except  configurations  1 and  10. 
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The  MMriMl  position  of  each  ■etsuring  station  is  given  by  X-dlstance  froo  the  leading  edge,  x-dlstance  fraa  the  start  of  the 
pressure  gradient,  z-dlstance  froa  the  centre  line.  All  diaenslons  are  In  and  the  actual  placing  of  InstrunentatloTi  was 
vfthln  0.1  B of  Its  noBfrial  position. 

The  Stanton  nuters  given  represent  the  aean  of  a large  nuiter  of  detencl  nations  taken  as  the  nodel  teaperature  rose. 

They  are  nomallsed  to  conditions  for  which  TO  < 230  K,  TJ  > 212.S  K. 
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7.5  no  30  - 0.0629  2.45  - 0.1918  1.74  - 0.1894  1.74  - 0.0167  3.33  - 0.0237  3.09 

!7.S  110  40  - 0.0623  2.46  - 0.1927  1.73  - 0.1947  1.73  - 0.0165  3.33  - 0.0237  3.09 

17.5  120  - 20  1.26720  0.0619  2.46  1.55546  0.1991  1.71  1.58186  0.2003  1.70  1.28173  0.0181  3.27  0.18604  0.1934  1.73 


The  naalful  position  of  each  awasuring  station  Is  given  by  X-distance  froa  the  leading  edge,  x-dlstance  from  the  start  of  the 
pressure  gradient,  z-df stance  from  the  centre  line.  All  dtenslons  are  In  n,  and  the  actual  placing  of  Instnaentatlon  was 
within  D.i  M of  Its  noalnal  position. 

The  Stanton  Mbcrs  given  represent  the  aean  of  a large  number  of  deterwl nations  taken  as  the  aodel  tewperature  rose. 

They  are  noraallscd  to  conditions  for  which  TO  • 290  X,  HI  ' 212.5  K. 
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Qxlsymmetric 

M : 8 to  9 and  10  to  11 .6 
R THETA  X 10'^  ; 4-30 
TW/TR  : 0.3  - 0.4 

6801 

FPG  - SHT 

Axisymmetric  gun-tunnel.  Running  time  10  - 20  ms.  D « 0.1  m 

PO  ; 12  - 32  If1/m^  TO  : 823  - 1120  K.  Nitrogen.  RE/m  X 10‘®  : 9 - 47. 

PERRY  J.H.  and  EAST  R.A.  1968,  Experimental  measurements  of  cold  wall  turbulent  hypersonic  boundary  layers, 
AGARO  CP  no  .30. 

And  Perry  J.M.,  PhD  Thesis,  University  of  Southampton  1968,  East  R.A.,  private  communications. 

Th«  test  boundary  layer  was  formed  on  the  wall  of  a 7.5®  Included  angle  conical  notzle.  Two  different 
throat  blocks  were  used,  the  throat  (X  • 0)  diameters  being  4.80  and  2.44  im.  Measurements  were  made  at 
three  Instrumentation  ports  in  the  downstream  half  of  the  nozzle.  The  diameter  at  the  middle  port  was 
87.7  mm.  The  test  surface  was  finished  to  within  1.3  urn,  and  was  not  actively  cooled.  The  throat  Reynolds 
numbers  were  In  the  range  9.7  - 27  X 10^  and  “should  have  been  sufficiently  high  to  ensure  transition  of 
the  boundary  layer  at  the  throat". 

Wall  static  pressure  was  measured  with  piezo-electric  (Kistler  7013)  transducers  mounted  In  cavities 
Inmedlately  behind  the  static  tappings  (d  ■ 0.4  mm)  while  It  was  assumed  that,  during  the  very  short  run. 
the  wall  temperature  did  not  vary  significantly  from  room  temperature,  approximately  290  K,  except  perhaps 
at  the  throat.  The  wall  heat  transfer  rate  was  measured  using  platinum  thin-fllm  gauges  mounted  flush  with 
the  surface  on  a Pyrex  substrate. 

Pitot  profiles  were  measured  by  a rapidly  traversed  FPP  (hj  • 1.12,  hj  • 0.56,  bj  » 1.78,  b^  • 1.22,  1 • 51  mm) 
the  observed  pressures  being  compared  to  values  obtained  with  an  Identical  fixed  FPP.  Agreement  outside  the 
Inner  16  X of  the  boundary  layer  was  good,  but  only  values  from  the  fixed  probe  were  used  In  the  Inner  region. 
For  soma  of  the  low  Mach  number  runs  a fixed  FPP  with  hj  • 0.56  mm  was  used.  Total  temperature  profiles  were 
measured  with  a special  STP  (East  and  Perry  1967).  This  had  a heating  circuit  built  Into  the  outer  shield  so 
that  the  probe  could  be  pre-heated  to  temperatures  near  those  expected  In  the  run.  The  procedure  used 
required  two  readings,  with  the  probe  body  temperature  slightly  above  and  below  that  recorded  by  the  thermo- 
couple bead.  For  the  front  face  dj  " 1,78,  62  • 0,79  ttm,  while  a conical  fairing  ran  back  to  the  main  probe 
body  for  which  d^  • 2.79  mm. 

The  three  measuring  stations  were  at  101.6  am  axial  Intervals,  the  first  at  X ■ 549  mm  with  the  large  throat 
and  at  565  mm  with  the  small  throat.  The  design  of  the  probes  was  such  that  TO  profiles  were  taken  17.8  mm 
downstream  of  the  equivalent  PT2  profiles,  with  additional  values  33  mm  upstream  of  the  last  station.  The 
authors  have  Interpolated  the  TO  data  to  the  X and  Y stations  of  the  PT2  data.  The  data  presented  is 
calculated  from  curves  faired  through  the  original  data  points  of  the  Mach  number  and  TO  profiles.  The 
editors  have  accepted  this.  In  association  with  the  profiles  the  editors  have  quoted  the  Stanton  number  and 
the  CF  value  at  obtained  from  the  velocity  gradient  at  the  wall  by  the  authors.  Static  pressure  was  assumed 
constant  through  the  boundary  layer  and  no  corrections  were  applied  to  the  profile  data. 

The  profiles  presented  consist  of  four  sets  of  three  obtained  at  Mach  numbers  near  9 with  the  large  throat 
and  four  sets  of  three  and  one  Individual  profile  at  Mach  numbers  near  10.5  with  the  small  throat.  The  wall 
data  consists  of  the  measured  heat  flux  and  CF  deduced  from  the  wall  velocity  gradient. 

DATA:  6801  0101-0903.  Pitot  and  TO  profiles  obtained  piecemeal  separately  In  x great  number  of  runs.  NX  “ 3. 
Heat  transfer  measurements. 

Editors'  coewents 

It  is  probably  Impossible  at  present  to  Interpret  these  measurements  In  terms  of  correlations  drawn  directly 
fi'om  flat  plate  experience.  Despite  the  apparently  high  Reynolds  nuidbers,  the  majority  of  the  profiles 
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d1spl»y  iMrked  transitional  characteristics  In  both  the  Inner  and  outer  regions.  There  are  no  available 
direct  comparisons,  the  geometrically  similar  study  by  Hill  - CAT  5901  being  made  at  much  lower  Reynolds 
number.  The  profiles  form  a self-consistent  set  differing  markedly  from  both  KP6  results  and  FPG  results 
measured  In  contoured  nozzles. 

The  profiles  are  presented  In  fine  detail,  which  Is  notable  In  view  of  the  great  amount  of  work  required 
(each  TO  measurement  required  two  runs)  and  the  difficulty  of  normalising  the  data  In  a facility  of  this 
type,  for  which  free  stream  conditions  are  never  entirely  repeatable.  The  TTP  was  larger  than  the  TPP  so 
that  some  TO  data  near  the  wall  are  Interpolated. 

The  layer  Is  growing  on  a straight  (conical)  wall  so  that  the  assumption  of  zero  normal  pressure  gradient 
Is  reasonable  (Hill  reports  no  detectable  difference  across  the  layer  In  CAT  5901). 
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RUN 

MD  A 

TW/TR 

RCD2W 

Cf  A 

H12 

H12k 

PH 

PD 

X A 

PODA 

PH/POA 

RCD2D 

CD  A 

H32 

H12K 

TWA 

TO 

RZ  * 

TODA 

aw  A 

D2 

PI2 

H42 

D2K 

UD 

TR 

0*010101 

*.0900 

0.3900 

3.2633*703 

3.2300*-C4 

*.*645 

1.4765 

1.3771*703 

1.3771*701 

1.4tb0'-01 

1.344S't07 

1 ,0009 

1.333**704 

2.179l"-04 

1.S23S 

1.7*3* 

2.9000*702 

5. 9638*701 

•S.bBSO'-OZ 

*.2300*702 

0.0090 

S.*030*-04 

NM 

1.3029 

1.2211*>03 

1.23*7*703 

7.4161*702 

6*010102 

*.3000 

0.3903 

2.64*3*703 

5.4600*-04 

10.8667 

1.4943 

*.9*94*702 

8.9*94*702 

6.)024«*01 

1, 3031*707 

1.0000 

1.2309*704 

2.9633”>04 

1.8210 

1.7*16 

2.9000*702 

3.3269*701 

•4.}IS0»-02 

*.2300*702 

0.0009 

6.4130*>04 

NH 

1.2629 

1.4*46*>03 

1.2640*701 

7.4295*702 

6*019103 

a. 9700 

0.3906 

2.9693*703 

S.9400*-04 

9.7352 

1.4905 

6.6162*702 

6.6162*702 

7, 51*4*. 01 

1.26*6*707 

1.0000 

1.4949*704 

3.7092*-0ll 

1.8217 

1.7*24 

2.9000*702 

4.9177*701 

•S.0*10'«02 

*.2300*792 

0.0900 

*.99*1«-04 

NM 

1.1637 

2.0164*«01 

1.2673*703 

7.4232*702 

6*910201 

*.0300 

0.3304 

3.111**703 

3.4800*«04 

7.8711 

1.3142 

1.293*»703 

1.293**70! 

S.4*64>>01 

1.2962*707 

1.9000 

1.1694*704 

2.1*04’>04 

1.8161 

1,7741 

2.9000*702 

6.5917*701 

•1.6*20>«02 

9,1600*702 

0.0000 

6.1573*-04 

NM 

1.13*2 

1.2103**03 

1.3283*703 

*.2759*702 

6*010202 

a. 6100 

0.330* 

2.6141*703 

5.7900*-04 

9.2609 

1.5167 

*.2631*702 

*.2631*702 

6.S024*-01 

1.3931*707 

1.0000 

1.11*3*704 

2.9#6l*-04 

1.6110 

1.7731 

2.9000*702 

9.7*7**701 

•4.3(30*«02 

9.1600*702 

0.0000 

T.0**9*-04 

NM 

1.1490 

l.S156*>U3 

1.3146*703 

*.2676*702 

6*0102o3 

*.7000 

0.3308 

3,2976*703 

S.1900*-04 

9.16*5 

1.30*9 

7.6772*702 

7.6772*702 

r.5l*4*-01 

1.2962*707 

1 .0000 

1.4341*704 

3.1494*-04 

1,8066 

1.7745 

2.9000*702 

3.6760*701 

•B.0*10*«02 

9.1600*702 

0.0000 

9.4044*«04 

NM 

1.15*6 

2.0220*>0l 

1.1154*701 

8,2664*702 

6*010301 

*,‘0500 

0.3432 

7,0*34*703 

2,7900*-04 

6.1211 

1.436* 

2. *75**701 

2, *736*70! 

9,4*64'*01 

2.9234*707 

1,0009 

2.6330*704 

9.71S0*-03 

1.8421 

1.7942 

2.9000*702 

6.6617*701 

-S.6*20x-02 

9.1000*702 

0,0000 

*.35S3*-04 

NM 

1.46*4 

1.1300*>01 

1.11*6*703 

*.4021*702 

6*910392 

*.3000 

0.3434 

6.9730*703 

3.2000*-04 

a. 1133 

1.4324 

2.1070*703 

2.1070*703 

6.5024».01 

3.0344*707 

1.0000 

2.7047*704 

1.1932*-»4 

1.8216 

1.790* 

2.9000*702 

6,0194*701 

•4.3*30>«02 

9.3000*702 

0,9000 

7.2232"-04 

NM 

1.1793 

1.4950". 01 

1.3436*703 

0.3954*702 

6*910303 

9,0500 

0.3437 

6.7193*703 

2.9600*-04 

1.2*32 

1.4*91 

1,4173*701 

1.4173*701 

7.5IS4«.01 

3.1026*707 

1.0000 

3.1073*704 

1.56*2*-04 

I.8173 

1.7*06 

2.9000*702 

5.3301*701 

«5.0*10*-02 

9.3000*702 

O.OOOO 

9.7115"«04 

NM 

1.4135 

2.006«*.0l 

1.34*A*701 

*.3**4*702 
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RUN 

Mu  * 

TW/TR 

PED2M 

CP  • 

HU 

IU2K 

PM 

PD 

A * 

POD* 

PH/PO* 

RED2D 

CD  • 

h12 

M32K 

TW« 

TD 

RZ  * 

TOD* 

So  * 

D2 

PI2 

HR2 

U2K 

UO 

TR 

63010401 

3.0600 

0.1173 

7.1012"*01 

2,8000" 

5.6151 

1.6672 

?.8323-'*03 

2.8323**01 

S.4864"-01 

2.4027"+07 

1,0000 

2.5081**04 

4.4267" 

-05 

1.3171, 

1.8009 

2.9000**12 

7.2180"*01 

j.oazo'-oj 

1.01O0"*O3 

0,0000 

6.8409"-04 

NM 

1 .9852 

l.lS10"-03 

1.39S2"tii3 

9.1247**02 

680I040S 

4.5000 

0.1181 

6.8165**01 

2.4400* 

-Oti 

7.1676 

1.6555 

2.0928**0.3 

2.0928**03 

6.S0j4*»0t 

3.0337"tO7 

1.0000 

2.5324**04 

1.1502’ 

•o« 

1.8250 

1.7927 

2.9000**02 

6.5372"*01 

4.1«10''>02 

l,010D"*03 

0.0000 

7.8572*»04 

MM 

1 .4269 

l.4808*-03 

l.4002"*03 

9.1176**02 

6301040} 

4.0000 

0.3183 

6.7473**01 

2.4200* 

-04 

8.0104 

1.4959 

1.4539**03 

1.4539**03 

7.SIS4».01 

3.0682“+O7 

1.0000 

2.8451**04 

1.4822* 

• 04 

1.8110 

1.7771 

2.9000**02 

5.8721**01 

s.oato*«o2 

1,0100"*03 

0.0000 

I.O021*-03 

MM 

1.4411 

2.0531"-O3 

1.4051’*05 

9.1107"*02 

63010501 

4.9500 

0.3537 

1.1873**01 

5.7700’ 

-04 

14.8156 

1.6158 

3.3092**02 

3,3092"t02 

5.6}33’>01 

l.}583"*07 

1.0000 

6.7200*+01 

5.6617* 

-04 

1.8165 

1.7780 

2,9000**02 

4.3749**01 

}.6320««02 

4.l000"t02 

4.0000 

6.0Sll*-O4 

NH 

1.1195 

1.69Q6*-03 

1.5409**03 

8,1991**02 

63010S02 

10.6000 

0.3514 

8.3535*t02 

5.4700* 

-04 

17.7112 

1.6401 

2.1900**02 

2.1900**02 

6.654B"-01 

1.3T21"*07 

1.0000 

5.6457**03 

7.5185* 

-04 

1.3164 

1.7726 

2.9000"*02 

3.8770**01 

4.}3}0'<>02 

4.1000**02 

0.0000 

6.0222*-04 

MM 

1.2962 

1.8902*-03 

1.3447**03 

e.l919»*02 

6301050} 

11.2700 

0.3541 

7.5485**02 

5.4700* 

-04 

13.1505 

1.6612 

1.4435**02 

1.4435**02 

7. 6703". 01 

1.3652**07 

1.0000 

5.4004**03 

1.0141* 

-03 

1.8434 

1.7755 

2,9000**02 

3.4466**01 

5. 0310". 02 

4.1000**02 

0,0000 

4.4081*-04 

MM 

1.3480 

2,1934>>03 

1.3480**03 

8.1894**02 

63010601 

4.400(1 

0,1155 

1.0674**03 

5.6100* 

-04 

14.6900 

1.6227 

3.1790**02 

3,1790**02 

S.6}33".01 

1.2617**07 

1,0000 

5.3401**31 

5.6242* 

•04 

1.3373 

1.779} 

2,9000**02 

4.9510**01 

3. 6320". 02 

1.0200**03 

0.0000 

6.0547*>04 

MM 

1.3134 

1,66S9*-01 

1,4192**03 

9,1907**02 

63010602 

10.4800 

0.1157 

3.8318**02 

6.2100* 

-04 

16.7123 

1.6178 

2.2567**02 

2.2567**02 

6. 6543". 01 

1.3100'*07 

1.0000 

4.4500**01 

7.0768* 

-04 

1.3383 

1.7773 

2.9000**02 

6.4413**01 

4.}330".02 

1.0200**03 

0.0000 

6.1472*<04 

MM 

1.3107 

1,6963’*US 

1.4230**03 

9,1854"*02 

63010603 

11.2000 

0.3154 

7.1121**02 

5.8700* 

•04 

13,6365 

1.6640 

1.4445**02 

1.4445**02 

7.6703".01 

1.3100**07 

1.0000 

4,6241**01 

4.7037* 

-04 

1,8438 

1.7775 

2.9000**02 

3.9098**01 

S.0310".02 

1.0200**03 

0,0000 

7.1668*»04 

MM 

1.3134 

2.2l00*>03 

1.4268**03 

9.1799**02 

63010701 

11,4300 

0.1221 

1,1853**03 

5.4600* 

-04 

15.5523 

1.6149 

2.0818**02 

2.0818**02 

7.6703"-01 

2,1650"f07 

1,0000 

7.9424**01 

6.5113" 

•04 

1.6360 

1.7714 

2.9000**02 

3.6861**01 

S.0310">02 

1.0000**03 

0,0000 

7,6644"-04 

MM 

1.4222 

2.2597*-01 

1.4119**03 

8,9983**02 

63010301 

10,2500 

0.3157 

2.2164**03 

4.3800" 

-04 

12.9600 

1.5176 

5.9795**02 

5,9T95**02 

5,6JS8".01 

2,4423"*«7 

1,0000 

1.1341'*04 

2.7878* 

-04 

1,3414 

1.7965 

2,9000**02 

4.6317**01 

3. 6320". 02 

1,0200**03 

0.0000 

6.2427*«04 

MM 

1.3906 

l.5746*-0! 

1,4216**03 

9,1874*+C2 

63010302 

10.3700 

0.1158 

1.7622**01 

5.4500" 

• 04 

15,7126 

1.5190 

4.1926**02 

4.1926"*02 

6. 6543". 01 

}.104S"*07 

1,0004 

1.0524**04 

3.5184* 

• 04 

1.3366 

1.7821 

2.9000**02 

4,14ll**0l 

4. 3330". 02 

l.0200**03 

0.0000 

6.3104*-04 

MM 

1.3697 

1,8597*»03 

l,4252*+01 

9.1821**02 

63010303 

11.5000 

0,1160 

1.4561**03 

5.5300" 

-04 

12.7106 

1.5399 

2.9267**02 

2,9267**02 

7. 6703*. 01 

3,t716**07 

1.0000 

1,1007**04 

4.5451" 

-04 

1.8355 

1.7813 

2,9000**02 

1.7I58**0I 

5. 0310". 02 

1.0200**03 

0.0000 

8.4856*-04 

MM 

1,6916 

2, 1769". 01 

1.4282**03 

9.1778'*02 

63010401 

10,2000 

0,2375 

2.1083**03 

4.2400* 

-04 

12.013} 

1.5461 

6,1069**02 

6,1069**02 

5.6}63".01 

2.4578**07 

i.oooo 

1.1110**04 

2.6340” 

-04 

1.3290 

1,7891 

2.9000'*02 

5.1357"*01 

3. 6320". 02 

1.1200**03 

0.0000 

6.7162*-04 

MM 

1 .6097 

1.6144*-03 

1.4893"*03 

1.006«**03 

63010402 

10.6500 

0.2476 

2.I376"*01 

5.4400* 

• 04 

12.9819 

1.5317 

4.7452**02 

4.7452**02 

6, 6548". 01 

}.0682**07 

1,0000 

1.114l**04 

3.1110* 

-04 

1.8259 

1.7794 

2.90ft0*+02 

4,72Sa**Cl 

4. 3330". 02 

1.1200**0} 

0,0000 

7,1765*-04 

MM 

1.6151 

l,9609*-03 

1.4921**o3 

1,0084**01 

63010403 

11.6000 

0,2378 

1.4150**01 

5.4100* 

-04 

11.5067 

1.5537 

2.7006**02 

2,7006**02 

7. 6708". 01 

3.1026**07 

1.0000 

1.1427**04 

4.6270* 

-04 

1,8330 

1.7817 

2.9000**02 

6.0126**01 

5. 0810". 02 

1.1200**03 

0.0000 

4.4224*-04 

HM 

1.5259 

2,47ie*.03 

1.4971"*03 

l.O077**Ol 

CF  AUTHOR  <0U/0Y)W 


6«01-C'-1 


68010J01  PERRY  PROFILE  TABULATION  51  POINTS,  DELTA  AT  POINT  51 


I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/MO 

u/uo 

T/TO 

Ktto/RHOO 

1 

0.0000“*0(l 

1.000U"»00 

NM 

0.31183 

0.00000 

0.00000 

4.35330 

0.00000 

2.794Q"-04 

3.84b3"T00 

NM 

0.48239 

0.20002 

0.41240 

4.25100 

0.09701 

J 

5.58B0"-04 

7.6522"T00 

NM 

0.S3S4S 

0.2*»316 

0.55130 

3.5J640 

0.15589 

A 

8.382(1"-0U 

1 . lOOb’401 

NM 

0.58601 

0.35528 

0.62590 

3.10370 

0.20166 

5 

1.117b"-03 

l.3903"t(U 

NM 

0.92684 

0.40122 

0.67560 

2.83540 

0.23827 

P 

l.S970"-l)S 

l,bS34"t0l 

NM 

0.84736 

0.43605 

0.70430 

2.60880 

0.26997 

7 

I.b7b4"-0S 

1.8383"t0l 

NM 

O.bbSBS 

0.46337 

0.72800 

2.46840 

0.29493 

a 

1.9S5a"-03 

2.086o"TOl 

NM 

0.88500 

0.49444 

0.74890 

2.29410 

0.32645 

9 

2.2352"-0J 

2.32Bb"401 

NM 

0.70535 

0.52297 

0.78960 

2.16670 

0.35529 

10 

2.514b"-05 

2.5bl7"T01 

NM 

0.72145 

0.54904 

0,78660 

2.05260 

0.30322 

11 

a, 7940". 05 

2.sie4’*ai 

NM 

0.73435 

0,57637 

0.BD120 

1,93230 

0.41464 

12 

S. 0734". 03 

2.97bS“T01 

NM 

0.74735 

0.59257 

0.81240 

1,87960 

0.43222 

IS 

S.SS2S"-0S 

3.2139"t01 

NM 

0.75588 

0.81613 

0.82280 

1.782S0 

0.46149 

19 

S.6S22".0S 

3.4220"7Ul 

NM 

0.78778 

O.olbOS 

0.83340 

1.71680 

0.48544 

IS 

3. 911b". 03 

3.7043"*01 

NM 

0.78865 

0.66212 

0.B4S60 

1.63100 

0,51845 

tb 

4. 1910". 01 

S.n9B6"«ni 

NM 

0.78708 

0.67950 

0.BS230 

1.57330 

0.54171 

17 

4. 4704". OS 

4,ll32"*0l 

NM 

0.79979 

0.89816 

0.86080 

1.52020 

0.56624 

IS 

4. 7496". 05 

4,333b’t01 

NM 

0.S06S3 

0.71882 

0.8&9I0 

1.47000 

0.54122 

19 

5. 0292". 03 

4.6044"t0t 

NM 

0.8139b 

0.73912 

0.67650 

1.40630 

0.62327 

20 

5. 3086". 03 

4,8374"i01 

NM 

0.82259 

0.7S777 

0.88380 

1.36030 

0.84471 

21 

5. 5880". 03 

S.091B"*01 

NM 

0.82900 

0.77783 

0.88990 

1.30960 

0.87452 

22 

5.8b7«".0S 

5.2704"«01 

NM 

0.83885 

0.79128 

0.89680 

1 .28450 

0.84617 

2} 

b.l448"“0S 

S.S194"*01 

NM 

0.84511 

0.80991 

0.90250 

1.24170 

0.72883 

29 

b. 4282". 03 

S,7S70"t01 

NM 

0.85376 

0.82731 

0.90910 

1.20750 

0.75268 

25 

8. 705b". OS 

S.9473"t01 

NM 

0.880IT 

0.84098 

0.9140U 

1.18120 

0.77374 

2b 

8. 9850". 03 

b.b022"T01 

NM 

0.91877 

0.88842 

0.94930 

1.14640 

0,82771 

27 

7,2844"-03 

b.3918*T01 

NM 

0.87209 

0.87208 

0.92350 

1.12190 

0.82352 

20 

7.54S8*-03 

b.S914"A01 

NM 

0.88060 

0.88569 

0.92930 

1.10040 

0.84413 

29 

7.82S2"-0S 

b.832l"*01 

NM 

0.88594 

0.90183 

0.93360 

1.07170 

0.07114 

SO 

8. 102b". 03 

b.92b3"»01 

NM 

0.89249 

0.90807 

9.93760 

1 .06610 

0.87447 

SI 

8.SS20".03 

7.0764"t01 

NM 

0.89788 

0.91805 

0.94130 

1.05130 

0.84537 

S2 

a, 8814". 03 

7.231b"301 

NM 

0,90544 

0.92800 

0.94610 

1.05440 

0.41024 

SS 

a. 9408". 03 

7.40S4"40| 

NM 

0.9107b 

0.93915 

0.94980 

1.02280 

0.42063 

S4 

9,2202".03 

7.8000*+01 

NM 

0.91713 

0.95149 

0.95410 

1.005S0 

0.94806 

SS 

9. 499b". 03 

7,b798"T0l 

NM 

0,92465 

0.95849 

0.95840 

1.00400 

0.95450 

Sb 

9,7T90".03 

7.7995"7fll 

NM 

0.9S01Q 

0.96397 

0.96180 

0.44550 

0.98815 

S7 

l,00S8".02 

7.9392"t01 

NM 

0,93542 

0.97262 

0.96520 

0.46480 

0.48016 

SS 

1.0338". 02 

8,0216*701 

NM 

0.94090 

0,97768 

0.96840 

0.48110 

0.98706 

59 

1.0bl7".02 

a.t2I0"*01 

NM 

0,94624 

0.98388 

0.97180 

0.47520 

0,94831 

40 

1,0897".02 

8,2039"*01 

NM 

0.95159 

0,98879 

0.97470 

0,47170 

1.00309 

41 

1. 1178". 02 

8.2bS3"701 

NM 

0.95478 

0.99251 

0.97680 

0.96820 

1,00080 

42 

l.l45S"-02 

S,30S2*t01 

NM 

0.96030 

0.94509 

0.97960 

0.96910 

1.01083 

4S 

l.I735"«02 

8.3b98*T01 

NM 

0.9678J 

0.99680 

0.98570 

0,97000 

1.01412 

44 

1.2014»«02 

8.S9OO"l01 

NM 

0.97101 

1.00001 

0.98540 

0.97100 

1.01483 

4S 

1,2294".02 

8,390i"+0l 

NM 

0.97515 

1.VOOD3 

0.98760 

0,97550 

1.01261 

4b 

l.2S73".02 

8.3907*701 

NM 

0.98069 

1. 00005 

0.99030 

0.90060 

1,00989 

47 

1.2852"«02 

8. 3898*701 

NM 

0.98187 

0.99998 

0.99190 

0,90390 

1.00813 

4S 

1.3l32"-02 

8,3694*701 

NM 

0.98705 

0.99997 

0.99350 

0.90710 

1.00646 

49 

l.34ll"-02 

8.3908*701 

NM 

0.99360 

1.00006 

0.99680 

0.943S0 

1.00332 

SO 

l,3b9l".02 

8,3907*701 

NM 

0.99899 

1.00005 

0. 99950 

0.99890 

1.00060 

0 Si 

1,3970". 02 

8.3899*701 

NM 

t. 00080 

1. 00000 

1.00000 

1.00000 

1. 00000 

INPUT  VARIABLES  Y,U/U0,T/TO  ASSUME  P«PO 


I 


r.KOI-('-2 


6601OM0I  PERRY 

PROFILE 

TOBULATIpfJ 

51 

POINTS,  DELTA  AT  POINT  50 

I 

Y 

PT2/P 

P/PO 

TO/TOD 

M/IIO 

u/un 

T/TO 

4H0/RH0D*U/U0 

1 

o.oooo"*oo 

1 .ooou"  + oo 

0.28770 

o.ooono 

o.unooo 

4,02575 

0.00000 

2 

2.7940"-04 

3.48T4"fOO 

NM 

0.42167 

0,20102 

0.30540 

3.86944 

0.10219 

3 

5.5S30"-04 

1.1830"t01 

NP- 

0.49109 

0.36848 

0.50098 

2,48597 

0.23370 

8.3820“-04 

1 .ObbO’tOl 

NM 

0.5’5952 

0. '11190 

O.b'ilB'l 

2.44329 

0.26352 

5 

l.ll7b"-05 

1 .y309"+01 

NP 

0.60513 

0.45551 

0. 60919 

2,29248 

0.30072 

tf 

1.3970"-05 

2.0251"+01 

0.03590 

0.4flb34 

0.71BB2 

2.18457 

0 . 32904 

7 

1 .67o4"-03 

2.1(.92“*.(11 

NM 

0.66276 

0.50174 

0.74004 

2.1*822 

0.34289 

S 

1.955S".01 

2.4052"401 

NP 

0.68354 

0.53101 

0.760'(6 

2.05090 

0.37079 

9 

2.2152""01 

2.5846"*01 

NM 

0.69839 

0.55085 

0.77457 

1.97725 

0.39174 

10 

2.bl46"-01 

2.7945"+01 

UM 

0.71126 

0.57317 

0.78779 

1.88908 

0.41702 

11 

2.7940"-03 

1.0010"t01 

NM 

0.72429 

0.59453 

0.80030 

1,81323 

0.44137 

12 

3,0734"-O3 

3.17b2"+01 

UM 

0.71618 

0.61170 

0.81091 

1.75741 

0.46142 

U 

3.352S"-01 

3.35b3*Y01 

NM 

0.74709 

0,62906 

0.82072 

1.70220 

0.4*215 

14 

3.6122"-01 

1.5141"+01 

0.76086 

0.64388 

0.81131 

1 ,66703 

0.49869 

15 

3.9116"-01 

3.7455*401 

NP 

0.77184 

0,66501 

0.84144 

1.60100 

0.52557 

la 

4,1910“-01 

1. 9412*401 

HP 

0.77780 

0,68218 

0.84785 

1.54179 

0.54920 

17 

4.4704"-03 

4.15b2'401 

HM 

0.78668 

0.70096 

0.855*0 

1, '19078 

0.57410 

IS 

4.749*’-01 

4. J035"491 

0. 79568 

0,71341 

0.86276 

1,46253 

0.58991 

H 

5.0292"-O3 

4.5291*401 

NM 

0.80275 

0.73209 

0.86947 

1.41052 

0.61642 

20 

5.30S6"-gl 

4.74JS"401 

NM 

0.81052 

0.74958 

0.87618 

1.36703 

0.64093 

21 

5.5830"-03 

4,916a"401 

NM 

0.81946 

0.76301 

0.88288 

1.318*8 

0.65942 

22 

5.8fc74*-0S 

5.124b"401 

NM 

0.82946 

0.77918 

0.89019 

1.10581 

0.68187 

25 

b.^bS’-Ol 

5.3198"40l 

NM 

0.81512 

0.79402 

0.89540 

1.27164 

0.70412 

24 

6.42b2"-03 

5.5369*401 

NM 

0.84236 

0. 81020 

0.94110 

1.23697 

0.72847 

25 

b.7056“-01 

5.7579"401 

NM 

0.85128 

0.82635 

0.907  /1 

1.20661 

0.75228 

2o 

o.9850"-03 

5.9123"401 

NM 

0.66010 

0.83744 

0.91161 

1.19018 

0.76761 

27 

7. 2644“. 01 

6. 0705*401 

NM 

0.86615 

0.84866 

0.91802 

1.17014 

0.7*454 

2S 

7.543P“-ul 

6.3012*401 

NM 

0.87402 

0.86475 

0.92182 

1.14128 

0.80946 

29 

?.8232"*0l 

6.'I821"401 

NM 

0.8779? 

0.87718 

0.92711 

1.11711 

4.82992 

30 

8, l026*-0l 

6, 6290*401 

NM 

0.88397 

0.88713 

0.93123 

l.lOlflO 

0.84511 

31 

8. 3820". 03 

6.8325"40l 

NM 

0.89282 

0.90073 

0.91714 

1.08246 

0.86574 

12 

8.bbl4*.01 

6.983a"401 

NM 

0.90087 

0.91071 

g.9422'1 

1.07044 

0.8*024 

13 

8.9408“. 03 

7.1158*401 

NM 

0.90576 

0.91914 

0.94555 

1.05782 

0.89387 

14 

9. 2202“. 03 

7.289a"401 

NM 

0,91181 

0.91059 

0,94965 

1.0413* 

0.91191 

15 

9, 4996“. 03 

T. 4447*401 

NM 

0.91871 

0.94049 

0,95405 

1,0290b 

0. 92711 

lb 

9.7790“.o3 

7.5620*491 

NM 

0.92567 

0.94791 

0.9*826 

1,02194 

0,93768 

17 

1.0058'. 02 

7.7192"40l 

N« 

0.93249 

0.95778 

0.962*6 

1.01002 

0,95301 

la 

1.0338". 02 

7.8199»401 

NM 

0.93855 

0.96404 

0.96617 

1.00441 

0,96193 

19 

1.0617". 02 

7.9402*401 

NM 

0.94446 

0.97147 

■0.96977 

0,99649 

U. 97318 

no 

1.0897". 02 

5. 0413*4(11 

NM 

0.94843 

0.97768 

0.97227 

0.98*9* 

0.98311 

4k 

1.1176". 02 

8.1431*401 

NM 

0.95438 

0.98389 

0.97578 

0.911357 

0.99208 

42 

1.1455". 02 

8.2249*401 

NM 

0.95937 

0.9*884 

0.97868 

0.97956 

0.9991  0 

43 

1.1715". 02 

8.2869*401 

nm 

0.96729 

0.99258 

0.98298 

0.98076 

1.00227 

44 

1.2914“. 02 

8.1492*401 

NM 

0.97328 

0.99612 

0.98629 

0.97996 

1.00646 

45 

1.2294“.02 

8.3906*401 

NM 

0.97728 

0.998*0 

0.98049 

0.47946 

1.00922 

46 

1.2571". 02 

8.4098*401 

NM 

0.98207 

0.99995 

0.99099 

0.9*216 

1.00899 

47 

1.28S2".02 

8. '1094*401 

f|M 

0.96604 

0,99991 

0.99,99 

0.9*617 

1.00692 

4S 

1.3112*-02 

8. 0101*401 

NM 

0.99002 

0,99097 

0.99499 

0.9900* 

1.00496 

49 

1.3411*. 02 

8.4099*401 

NM 

0.99501 

0.99996 

0.997*0 

0. 99509 

1.00242 

0 50 

1.3691". 02 

8.4106*401 

NM 

1.00000 

1.00003 

1.00000 

1.00000 

1.00000 

51 

1.3970". 02 

8, '1106*401 

NM 

1.00200 

1.00003 

1.00100 

1.00200 

0.99900 

input  VAPIABLCS  Y,U/UO.r/TD 


ASSUME  P»PO 


taotosoi 


PERRY 


profile  tabulation 


51  POINTS,  DELTA  AT  POINT  HP 


I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/HD 

U/UD 

T/TO 

RHO/RHOO‘U/UD 

1 

0.0000"+00 

1 .l)000"*00 

NM 

0.11868 

0.00000 

0.00000 

6.62870 

0.00000 

z 

4,5720*-04 

1.B2R1'10U 

HM 

0.40987 

0.09747 

0.26110 

7.17560 

0.01619 

i 

P.  1440*-04 

4.S122"YOO 

NP 

0.49227 

0.177B7 

0.44610 

6.29560 

0.07089 

4 

1.17lt"-01 

P.585t**00 

NP 

0.56479 

0.26712 

0.58960 

4.86470 

0.12120 

5 

1 .828S"-01 

1.167e"«01 

NM 

0.62415 

0.29647 

0.64510 

4.71750 

0.13621 

u 

2.2St0"-01 

1.3737"t01 

NM 

0.66479 

0.12260 

0.68570 

4.51600 

0.15177 

7 

2.7«12''»03 

1.6064"t01 

NM 

0.69894 

0.14977 

0.72090 

4.24810 

0.16970 

a 

I,2004"-01 

i.7ei«"toi 

NM 

0.71866 

0.16881 

0.74200 

4.04710 

0.18334 

p 

l.t576*-03 

l.P751"+01 

NM 

0.74072 

0.18897 

0.76180 

1.65600 

0.19808 

10 

4.1148”>01 

2.2008"»01 

NP 

0.75610 

0.41108 

0.78200 

1,61880 

0.21609 

11 

4.S720"-01 

2.44P1"+01 

NM 

0.76919 

0.41415 

0.79830 

1.16100 

0.23611 

12 

5 ,02P2"-01 

2.t8P0"t0l 

NM 

0.78248 

0.U5510 

0.81100 

1.18650 

0.25498 

n 

5.48t4"-01 

2,P2tP"+Ol 

NP 

0.79444 

0.47515 

0,82590 

1.01870 

0.27359 

IH 

5.P41t"-01 

1.2012"Yni 

NM 

0.80547 

0.49748 

0.81830 

2.81950 

0.29523 

IS 

6.400S''-01 

1.421P“t01 

NM 

0.61412 

0.51459 

0.84760 

2.71310 

0.31241 

It 

t.aSB4“-01 

1.7117"t01 

NM 

0.82089 

0.51769 

0.85680 

2.51920 

0.33743 

17 

7.1152"-01 

l,PP7t"tni 

NM 

0.82849 

0.55675 

0.86510 

2.41440 

0.15811 

IS 

7,7724"-01 

4.2715"+01 

NM 

0.81292 

0.57586 

0.87140 

2.28980 

0.16056 

IP 

e.229t*»01 

4.S741"t0l 

NM 

0.84179 

0.59600 

0.67940 

2.17960 

0.40170 

20 

e.tsts'-oi 

4.«8«l"t01 

NM 

0.84612 

0.61607 

0.88570 

2.06690 

0.42652 

21 

P.l440*-0l 

S.2221"*0l 

NM 

0.85391 

0.61722 

0.89120 

1.96480 

0.45460 

22 

P.t012"-01 

5.5528"Y0l 

NM 

0.85929 

0.65726 

0.89900 

1.87090 

0.48052 

21 

1.0058"-02 

5.877S"tUl 

NM 

0.86477 

0.67616 

0.90450 

1.78640 

0.50576 

24 

1.0516"-02 

6.2842‘yOI 

NM 

0.67041 

0.69954 

0.91040 

1.69370 

0.S17S2 

25 

1.0P71’-02 

t.t277*t0l 

NM 

0.67685 

0.71855 

0,91600 

1.62510 

0.56166 

2t 

1.1410"-02 

T.0021’401 

NM 

0.88468 

0.71872 

0.92210 

1.55880 

0.59167 

27 

l.l8B7'-02 

7.185t"Y01 

NM 

0.86900 

0.75879 

0.92660 

1.49120 

0.62118 

2t 

1.2144''-02 

7.7200"»01 

NM 

0.69450 

0.77589 

0.91110 

1. 44010 

0.64655 

2P 

1.2S02*-02 

8.1440"»01 

NM 

0.90009 

0.79704 

0,91590 

1.176P0 

0.67878 

30 

1.12SP*»02 

8.5572‘tOl 

NM 

0.90667 

0.81712 

0.94100 

1.12620 

0.70955 

11 

1.17l6”-02 

8.852P*>01 

NM 

0.91416 

0.61119 

0.94610 

1.29560 

0.71024 

12 

1.4l71*-02 

P,2tt4**01 

NM 

0.91758 

0.85025 

U. 94920 

1.24630 

0.76161 

11 

1.4t}0"-02 

p.tiseNoi 

NM 

0.92510 

0.66715 

0.95440 

1.21080 

0,78824 

14 

i.soaa'-02 

P.POPS'YOl 

NM 

0.91082 

0.88142 

0.95820 

1.18180 

0.81080 

IS 

1.5545"-02 

1.41t4*«02 

NM 

0.91405 

0.89749 

0.96090 

1.14630 

0.81826 

It 

l.t002'>02 

1.0818*402 

NM 

0.91956 

0.91154 

0.96460 

1.11980 

0.86140 

17 

l.t45P*«02 

l.0Pt7"*02 

NM 

0.94612 

0.92561 

0.96880 

1,09550 

0.88415 

IS 

l.tPlt*-02 

1.1255*402 

NM. 

0.95061 

0.91772 

0,97180 

1.07400 

0.90484 

IP 

l.7174*-02 

1.1545*402 

NM 

0.95500 

0.94976 

0.97470 

1.05120 

0.92547 

40 

l.7eil*-02 

1,1764*402 

NM 

0.95914 

0.95879 

0.97740 

1.01920 

0. 94053 

«l 

l,B268*-02 

1.1962*402 

NM 

0.96480 

0.96682 

0.98060 

1,02870 

0.95124 

42 

l.d74S"-02 

1.2086*402 

MM 

0.96922 

0.97184 

0.98110 

1.02110 

0.96072 

41 

t.P152''-02 

1.2260*402 

NM 

0.97246 

0.97886 

0.98510 

1.01260 

0.97265 

44 

l.Pt»0"»02 

1.2411*402 

NM 

0.97799 

0.98491 

0,98820 

1.C0670 

0.98162 

45 

2.0U7*-02 

1.2488*402 

NM 

0.98245 

0.98794 

0.99060 

1.00540 

0.96528 

4t 

2.0874"-02 

1.2614*402 

NP 

0.98792 

0.99295 

0,90169 

1.00110 

0.99231 

47 

2.103t''«02 

1.2691*402 

NM 

0.99240 

0.99605 

0.99600 

0,99990 

0.99610 

48 

2.i4ae*>02 

1.2769*402 

NM 

1.00D09 

0.99905 

1.00000 

1.00190 

0,99810 

0 4P 

2,lP4t"-02 

1.2791*402 

NM 

1.00000 

1.00000 

1.00000 

1,00000 

1.00000 

SO 

2.2401‘>02 

1.2791*402 

NP 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

51 

2.2St0*«02 

1.2791*402 

NM 

1.00000 

1.00000 

l.ODOOO 

1,00000 

1 .00000 

INPUT  VARIABLES  V.U/UO.T/TD  ASJUPE  PpPO 


6H0l-( 


680l0tt01  PCRRY 

profile 

TABULATION 

51 

POINTS,  DELTA  AT  POINT  50 

I 

f 

PT2/P 

P/PD 

TO/TOD 

M/llO 

u/un 

T/TP 

RHr/RHaD'U/UO 

1 

O.OOOO'tOO 

1.000l)"t00 

N‘'* 

0.28770 

O.OOOrtO 

0.00000 

4.02575 

0.00000 

2 

2.7940--04 

3.8874" >00 

UM 

0,42167 

0.20102 

0.39540 

1.86904 

0.10219 

1 

5,5880"-04 

1.1BJO"+01 

NM 

0,49108 

0.36848 

0.58096 

2,48597 

0.23370 

4 

6.3820’-04 

1.4662’tOl 

NM 

0.55952 

0.41190 

0.64384 

2.44329 

0.26352 

5 

1.11T6''-05 

1 .7609“t01 

NM 

0.60513 

0.45551 

0.68939 

2.29248 

0,30072 

b 

1 .3970"-01 

2.0291"t01 

0.65590 

0.48c34 

0.71882 

2.18457 

0.32904 

7 

1 .6764"-03 

2.1692"t01 

NM 

0.66276 

0,50374 

0.74004 

2.15822 

0.34289 

8 

1.95S8"-05 

2.'i0S2"t01 

NV 

0.68354 

0.53101 

0.76040 

2.05090 

0.37079 

9 

2.2352"-03 

2.5846"*01 

NM 

0.69839 

0.55085 

0.77457 

1 .97725 

0.39174 

10 

2,bl46"-03 

2.7945"t01 

NM 

0.71126 

0.57317 

0.78779 

1.88908 

0.41702 

11 

2.7940"-03 

3,0010"t01 

NM 

0.72429 

0.59433 

0.60030 

1.81323 

0.44137 

12 

3.0734"-03 

3.1762"9«1 

NM 

0.73618 

0.61 170 

0.61091 

1.75741 

0.46142 

11 

3.5528"-03 

3.3S43"*01 

NM 

0.74709 

0.62906 

0.62072 

1.70220 

0,48215 

14 

3.6322'»03 

3.5141"701 

NM 

0.76086 

0,64388 

0.03133 

1 .66703 

0.49869 

IS 

3.91l6"-03 

3.7455"*0l 

NM 

0.77184 

0.66501 

0.64144 

1,60100 

0.52557 

1« 

4.|910"-01 

3.9412’tOl 

NM 

0.77780 

0.68236 

0.34785 

1 .54379 

0.54920 

17 

4.4704"-03 

4,1562"t01 

NM 

0.78668 

0.70096 

0.85586 

1.49078 

0.57410 

18 

4. 7498". 03 

4.303S"*91 

NM 

0.79568 

0.71341 

0.66270 

1.46253 

0.58991 

19 

5.0292--03 

4.5293"70l 

NM 

U. 60275 

0.73209 

0.86947 

1.41052 

0.61642 

20 

5.3086"»03 

4.743S"«0l 

NM 

0.81052 

0.74938 

0.87616 

1.56703 

0.64093 

21 

5.SS89"-03 

4,9|60’t01 

NM 

0.61946 

0.76301 

0.68280 

1,33688 

0.65942 

22 

5.8674"-03 

S.1246“9C1 

NM 

0.82966 

0.779)8 

0.89039 

1.50581 

0.68187 

2i 

6,1468”*03 

5.3198"701 

NM 

0.83532 

0.79402 

0.89540 

1.27164 

0.70412 

24 

6.4262"-03 

5.53A9*401 

NM 

0.84236 

0.81020 

0.90110 

1.23697 

0.72847 

2S 

6,7(IS6"-03 

5.7579"701 

NM 

0.65128 

0.62635 

0.90771 

1.20661 

0.75228 

2o 

6.9a50'-05 

5.9125"»01 

NM 

0.86010 

0.63744 

0.91561 

1.19018 

0.76763 

27 

7.2644“-03 

A.0705“»01 

l^M 

0.86615 

0.64866 

0.91802 

1.17014 

0.78454 

28 

7,5438"-Ul 

6.3012"t01 

NM 

0.67402 

0.86475 

0.92382 

1.14128 

0.80946 

29 

7.8232“-03 

6,4821"*01 

NM 

0.87767 

0.87718 

0.92713 

1.11713 

0.82992 

30 

«,1026"-U3 

6.6290"»01 

NM 

0.88597 

0.88713 

0.93123 

1.10190 

0.84511 

31 

8.3820"-03 

6.8325"*0l 

NM 

0.69282 

U.900T3 

0.91714 

1.08246 

0.86574 

32 

OtbOH’-OI 

4.9836"»'M 

NM 

0.90087 

0.91071 

0.94224 

1.07044 

0.88024 

33 

8.9408"-03 

7.1  isa’toi 

NM 

0.90576 

0.91934 

0.94555 

1.05782 

0.89387 

34 

9.2202"-03 

7.2898"»01 

NM 

0.91181 

0.93059 

0.94965 

1.04138 

0.91191 

3S 

9.4996"-03 

7. 4447*701 

NM 

0.91671 

0.94049 

0.95405 

1.02906 

0.92711 

36 

9.7790--U3 

7.5620*741 

NM 

0.92567 

0.94791 

0.95826 

1.02194 

0,93768 

37 

1.00S8'-02 

7.7192*701 

NM 

0.93249 

0.15778 

0.96256 

1.01002 

0.95301 

36 

i.033«"-02 

7.8199*741 

NM 

0.93655 

0.96404 

0.96617 

1.00441 

0.96193 

39 

l,0617“-02 

7,9442*701 

NM 

0.94446 

0.97147 

■0.96977 

0,99649 

0,97318 

40 

1.0897"-02 

8.0413*701 

NM 

0.94643 

0.97768 

0.97227 

0.98898 

0,98311 

41 

1.1176"-02 

8.1433*701 

UM 

0.95438 

0.98389 

0.97578 

0.98357 

0,99208 

42 

1.1455"-02 

8.2249*701 

NM 

0.95937 

0.9BB84 

0.97868 

0,97956 

0.99910 

43 

1.1735"-02 

8.2869*701 

nM 

0.96729 

0.99256 

0.98208 

0,98076 

1.00227 

44 

l,2914«-02 

8.3492*701 

NM 

0.97328 

0.99632 

0,98629 

0,97996 

1,00646 

45 

1.2294«-02 

8.3946*701 

NM 

0.97728 

0.99880 

0,98049 

0,97946 

1,00922 

46 

1.2573"-02 

8.4098*701 

NM 

0.98207 

0.99995 

0.99099 

0.98216 

1.00899 

47 

1.2a52*-02 

8.4094*701 

NM 

0.98604 

0.99993 

0.99299 

0.98617 

1.00692 

48 

1.3132«-02 

8.4101*701 

NM 

0.99002 

0.99997 

0.99499 

0.99006 

1.00496 

49 

1.34ll*-02 

8.4099*701 

NM. 

0.99501 

0.99996 

0.99750 

0.99500 

1.00242 

D 50 

1.3691"-02 

8.4106*701 

NM 

1.00000 

1.00000 

1.00000 

1,00000 

1.00000 

51 

1.3970’-02 

8.4106*701 

NM 

1.00200 

1.00000 

1.00100 

1.00200 

0.99900 

INPUT  VAPUOLES  Y,U/UO.T/TO  ASSUME  P»PO 


6K01-C-4 


fcBOlOSOi  PE«RY  profile  TABULAIIOH  51  POINTS,  DELTA  AT  POINT  AD 


I 

Y 

PT2/P 

P/PO 

To/roo 

r:/:iO 

u/uo 

T/TD 

RhO/RhOD«U/UD 

1 

o.oooctoo 

1 ,0000'’  + 00 

UM 

0.51860 

0. 00000 

O.IHIOOO 

7.48010 

o.oouoo 

£ 

5.0600"-04 

1 .5675"*00 

fsM 

0.41980 

0.07926 

0.25290 

8.65460 

0.02697 

3 

1.01lO"-05 

4.157b"  4-00 

0.50528 

0.15848 

0.45550 

7.55100 

0,05767 

4 

1 .5240"-05 

8.5989"+0U 

0.57365 

0.25397 

0.57490 

6.03750 

0.09522 

c 

2.a520“-03 

l.l8H"t01 

0.62659 

0.2B019 

0.64620 

5.51880 

0.12149 

b 

2.5U00"-05 

l.3528"*01 

nm 

0.66810 

0,29810 

0.68190 

5.21250 

0,15052 

7 

5.04S0”-05 

1.5534"+01 

UP 

0.64781 

0.52076 

0.71350 

4.94550 

0.14424 

8 

5.3S6O"-0J 

1.7158‘>01 

NP 

0.72555 

0.55964 

0.75940 

4.71930 

0.15601 

9 

4.0640"-05 

I.9254"*01 

NP 

0.73539 

0.56036 

0.75790 

4.42540 

0.17154 

10 

4.37J0"“05 

2.1793"+0l 

|]M 

0.75598 

0.58394 

0.77080 

4.11450 

0.1*928 

11 

5.0800"-05 

2.5bl2"Y01 

UM 

0.77029 

0.3999'? 

0.79540 

5.93450 

0.20165 

12 

5.58B0"-05 

P.baOb’tOl 

UP 

0.78548 

0.42263 

0.00940 

5.66760 

0.22068 

15 

6.0960"-05 

2.8305"+ni 

NP 

0.79224 

0.45866 

0.61980 

5.49270 

0.23472 

14 

».6040"-05 

5.1130"t01 

UM 

0.80225 

0.46040 

0.65220 

5.26730 

0.25471 

15 

7.ll20*-05 

5.4548'y01 

UP 

0.81096 

0.48596 

0.04570 

5.03920 

0.27761 

lb 

7.6200"*05 

5.6652"+01 

NM 

0.81868 

0.50000 

0.05200 

2.90560 

0.29545 

17 

e.i2ao<‘-o5 

4,Ot20*Y01 

UM 

0.82650 

0.52556 

0.06170 

2.70880 

0.51811 

16 

8.6560*-05 

4.3«7b’*01 

UP 

0.83292 

0.54527 

0.06990 

2.54520 

0.34178 

19 

9.'440"-05 

4.6eil"+0l 

UP 

0.84170 

0,56601 

0.87060 

2.40950 

0.36464 

20 

9.6520"-05 

5.0279"»01 

UP 

0.84619 

0.58661 

0.08470 

2.27500 

0.38922 

21 

i.ciuo'-oa 

5.5207*Y01 

UP 

0,85285 

0.60581 

0.89100 

2.17750 

0.40918 

22 

l,0668"*02 

5.b551't01 

UP 

0.86047 

0.62266 

0.69790 

2.07950 

0.41179 

25 

I.1I76"»02 

6.0698‘YOl 

UP 

0.86648 

0.64527 

0.90450 

i .96490 

0.46033 

24 

|.1684*-02 

6,4822"701 

UP 

0.87566 

0.66699 

0.91080 

1.86470 

0.48844 

25 

1.2l92*-02 

6.8507"*01 

UP 

0.88125 

0.68582 

0.91700 

1.7*780 

0.51292 

2b 

1. 2700*  -02 

7.2505“y01 

UP 

O.SSoSO 

0.70470 

0.92200 

1.71180 

0.51861 

27 

1.5298'->02 

7,7195"t01 

UP 

0.89117 

0.72829 

0.92670 

1.61910 

0.57216 

28 

l.STtb'-oa 

8,1426'tOl 

UP 

0.69774 

0.74809 

0.95200 

1.55210 

0.60048 

29 

1.4224<--02 

8.556E*+01 

UP 

0.90222 

0.76698 

0.91600 

1.48950 

0.62848 

30 

1.4T52"*02 

9,(i241*  + 91 

UP 

0.91106 

0.78777 

0.94250 

1.43080 

0.65858 

51 

l.S240"-02 

O.biSa'YOl 

UP 

0,91644 

0.81414 

0.94710 

1.55550 

0.69984 

52 

l.S748"-02 

1.0107*»02 

UP 

0.92502 

0.65594 

0,95190 

1.50290 

0.73060 

55 

l.6256"-02 

1.0S22"tO2 

UP 

0.92974 

0.85097 

0.95650 

1.26540 

0.75708 

54 

l,6764"-02 

l,0944"t02 

UP 

0.95407 

0.86795 

0.95960 

1.22290 

0.78486 

55 

l,7272"-02 

1.1422"Y02 

UP 

0.95947 

0.88674 

0.96570 

1.18110 

0.81595 

56 

1,7780*-02 

1.19l7"+02 

UP 

0.94556 

0.90583 

0.96780 

1.14150 

0.84785 

57 

i.82aa'<-a2 

1.22ab"+02 

UP 

0.95270 

0.91961 

0.97250 

1.11740 

0.87014 

58 

l.S796'-02 

1.5110*902 

UP 

0.99496 

0.95027 

0.99520 

1.04680 

0.90757 

59 

1.9504*-0? 

I.2870"t02 

UP 

0.9591S 

0.94150 

0.97680 

1.07640 

0,90747 

40 

1,9S12*>02 

1,5206*902 

UP 

0.96486 

0.95577 

0.98020 

1.05620 

0.92804 

41 

2,0520"-0? 

1.3441*902 

UP 

0.96919 

0.96224 

0.98280 

1.04520 

0.94210 

42 

2.0S28'’>02 

1,3705*902 

UM 

0.97465 

0.97163 

8.98600 

1.02970 

0.95756 

45 

2.I556’«02 

1.3946*902 

UP 

0.97804 

0.98019 

0.98810 

1.01620 

0.97235 

44 

2.1S44*»02 

1.4080*902 

UP 

0.98218 

0.98490 

0.99050 

1.01140 

0.97954 

45 

2.2£52*«02 

1.4240*902 

UP 

0.98785 

0.99055 

0.99550 

1.00600 

0.98757 

46 

2.2860”«02 

1.4525*902 

UP 

0.98899 

0.99541 

0.99420 

1.00160 

0.99261 

47 

2,5568''>02 

1,4405*902 

UP 

0.99514 

0.99620 

0.99650 

1.00060 

0.99590 

48 

2,5S76*-02 

1.4487*902 

UP 

0,99788 

0.99910 

0.99690 

0.99960 

0,99950 

0 49 

2. 4584". 02 

1.4515*902 

UP 

1.00000 

1.00000 

l.OOUOO 

1.00000 

1.00000 

50 

2.4S92”>:,02 

1.4515*902 

UP 

1.00000 

1.00000 

1.00000 

1,00000 

1.00000 

51 

2.540a"«02 

1.4515*902 

UP 

1.00000 

1.00000 

1.00000 

1.00000 

1 .00000 

INPUT  VARUOLCS  Y,U/IJO,T/TO  ASSUME  PaPO 


ft8()l-C-5 


bSOlObOi  perry 

profile 

tabulation 

51 

POINTS,  DELTA  AT  POINT  48 

1 

Y 

PT2/P 

P/PU 

to/tod 

M/HO 

U/UO 

T/Tr 

rho/rhqoyu/ud 

1 

O.OOOO'yOO 

1 .OOOii“tOO 

NW 

0.31049 

0.00000 

0.00000 

8,40845 

o.ooono 

2 

5.8420“-OU 

1 .iU33"t00 

NM 

0.42510 

0.06345 

0.20392 

10.  16750 

O.uPOOb 

3 

1 . 16»4“-03 

5.3434"i-00 

NM 

0 .51447 

0.13144 

0.40464 

9.47671 

0.04270 

u 

1.752fa"-03 

7.4834"t00 

NM 

0.5B587 

0.20401 

0.56324 

7.40975 

0.07601 

5 

2.31b8"-j3 

1 .20Bl"t01 

0.62668 

0.26442 

0.64729 

5,90286 

0.10964 

b 

2.9210"-03 

1 .4947'tOl 

NM 

0.64149 

0.29752 

0,60011 

5,3801 > 

0.12827 

7 

3.5032“-03 

1 .7843'tOl 

NM 

0.48954 

0.32595 

0.72313 

4.92195 

0.14692 

8 

4.0»94"-u3 

1 .9783”t01 

NM 

0.71035 

0.34367 

0.74415 

4.6B839 

0.15872 

9 

4,b73b"-0S 

2.21U9“»01 

NM 

0.72492 

0.36412 

0.76320 

4,39396 

0.17371 

10 

S.2578"-03 

2.4765'tOl 

NM 

0.74133 

0.38546 

0.78047 

4,09964 

0.19037 

II 

5.8420"-03 

2.7055"t01 

NM 

0.75565 

0.40322 

0.79510 

3.88897 

0.20447 

12 

b.4262’-03 

2.9321*Y'U 

NM 

0.74454 

0.42006 

0.80708 

3.49168 

0.21862 

13 

7.0104"-03 

3.2201'y01 

NM 

0.77549 

0.44053 

0.81859 

3.45293 

0.23707 

U 

7.594b"-03 

3.4673“t01 

NM 

0.78640 

0.45734 

0.02940 

3,28853 

0.25221 

IS 

b.lT88"-03 

3.«493"*01 

NM 

0.79740 

0.48223 

0.84191 

3,04897 

0.27621 

lb 

8.7630"-03 

4.1b3b*ti11 

NM 

0.80290 

0.5017b 

0.64951 

2.86648 

0.2963b 

17 

9.3472“-03 

4.490b'f')l 

NM 

0.U1394 

0.52131 

0.85962 

2.71997 

0.31614 

18 

9.9I14“-U5 

4.7990"y01 

NM 

0.81952 

0.53909 

0.86612 

2,56125 

0.33554 

19 

1.05lb*-02 

5.t98b*»0l 

NM 

0.82834 

0.54130 

0,87482 

2.42914 

0.36014 

20 

1.1100"-02 

5.51P7*y01 

NM 

0.83382 

0.57816 

0.08053 

2.31951 

0.37962 

21 

1.16B4*<02 

S.SaSl'YOl 

NM 

0.84366 

0.59768 

0.88873 

2.21197 

0.40195 

22 

1 .22b4’-02 

b.2942'»01 

NM 

0.04808 

0.6181 1 

0.69394 

2.09165 

0.42738 

23 

1.2S52‘*02 

b.4S49*t0l 

NM 

0.85584 

0.43589 

0.90034 

2.00470 

0.4491 2 

24 

1.3437*-U2 

7,052b"t0l 

NM 

0.86354 

0.65454 

0.90444 

1.91865 

0,47254 

25 

1.402l*-02 

7.45b8**0l 

fiM 

0,87119 

0.47314 

0.91275 

1.83650 

0.49446 

2b 

l.4b05‘-02 

7.954o"*01 

NM 

0.87786 

0.49540 

0.91855 

1,74475 

0.52646 

27 

l.5ld9"-0? 

8.3427*401 

NM 

0.88551 

0.71312 

0.92425 

1.47979 

0, 55022 

28 

l.5773*-02 

8.741 l"*Ol 

NM 

0.89002 

0.72917 

0.92604 

1.61993 

0. 57290 

29 

1.63S8‘-02 

9,l910"t01 

NM 

0.89987 

0.74779 

0.93474 

1.54256 

0.59822 

SO 

l.b442''<02 

9.b310"4ftl 

NM 

0.90543 

0.76557 

0.93904 

1.50460 

0.6241  3 

31 

1.7526"-02 

1.0171"4«2 

NM 

0.913U0 

0.78683 

0.94457 

1.44114 

0.65543 

32 

1.8110*-02 

1.05h5*+02 

NM 

0.91753 

0.80199 

0.94797 

1.39716 

0.67850 

33 

1.8b94*-02 

1.1011"402 

NM 

0.92409 

0.81862 

0.95247 

1.35309 

0.7039J 

34 

1.9279"-l»2 

1,15«9*402 

NM 

0.92851 

0.84014 

0.95407 

1.29502 

0.73827 

35 

1 .9eb3">02 

1.2032*402 

NM 

0.93505 

0.85410 

0.94036 

1.25844 

0.76315 

3b 

2.0447"-02 

1.2911*402 

NM 

0.93945 

0.87453 

0.96378 

1.20897 

0,79719 

37 

2,1031"-02 

1,3557*402 

NM 

0.98377 

0.90828 

0.98789 

1.18299 

0.83506 

38 

2.l6l5"-02 

1,5493*402 

m 

0.95170 

0. 90479 

0.97158 

1.14801 

0,84632 

39 

2.2200'*-U2 

1.3891*402 

NM 

0.95830 

0.92011 

0.97559 

1.12423 

0.86778 

40 

2.2784’-a2 

1.4431*402 

NM 

0.94378 

0,937B7 

0.97919 

1,09005 

0.89830 

41 

2.33b6''>02 

1,4731*402 

NM 

0.96806 

0.94760 

0.98179 

1.07346 

0,91461 

42 

2.3952'-02 

1,5117*402 

NM 

0.973S5 

0.95999 

0. 98509 

1.05297 

0,93554 

43 

2.453b'*92 

1,5428*402 

NM 

0.97589 

0.96983 

0.98469 

1,03508 

0,95325 

44 

2.S121‘‘<92 

1,5739*402 

NM 

0,97907 

0.97958 

0.96869 

1,01869 

0,97055 

45 

2.Sro5*-02 

1.596b*402 

NM 

0.98567 

0.98664 

0.99230 

1.01149 

0.98102 

4b 

2, 6289". 02 

1 .6167*402 

NM 

0.99116 

0.99287 

0.99530 

1.00490 

0.99045 

47 

2.6S73*<02 

1,6313*402 

NM 

0.99560 

0.99735 

0.99770 

1,00070 

0.99700 

0 48 

2.7457«-02 

1 . 6400*402 

NM 

1.00680 

1.00000 

1.00080 

1,00090 

1 .00000 

49 

2.8042">02 

1,6429*402 

NM 

1.00113 

1.00090 

1.00060 

0,99940 

1.0)120 

50 

2.8b2b"*02 

1,6429*402 

NM 

1.00113 

1.IJ0090 

1.00060 

0.99940 

1.00120 

51 

2.9210*-02 

1,6429*402 

NM 

1.00113 

1.00090 

1.00060 

0,99940 

l.OOlPo 

INPUT  VARUUteS 


y»U/UD.T/TO  ASSUME  P»PO 


nnui-v.-o 


68010901  PE9RV  profile  TABULATION  51  POINTS,  DELTA  AT  POINT  50 


I 

Y 

PT2/P 

P/PO 

TO/YCO 

H/UO 

U/UD 

T/TD 

RHO/RHOD»U/UO 

1 

o.oooo"»oo 

1 .0000“'tft0 

N« 

0.26033 

0.00000 

0.09000 

5.67736 

0.00000 

2 

9,069C"«O9 

2.9963**00 

NM 

0.39562 

0.12059 

0.29008 

5.78635 

0.05013 

5 

8. 1280"-09 

1 ,0998"t0» 

NM 

0.93590 

0.27354 

0.52712 

3.71355 

0.19195 

9 

1.2192"-03 

1 .1985*»ni 

NH 

0.5251 1 

0.31763 

0.61055 

3.69995 

0.16529 

5 

1 .9256"-0S 

1 .6697'tOl 

N7> 

0.57995 

0.39005 

0.65968 

3.59230 

0.18369 

6 

2.0320"-03 

1 .8768"*01 

NM 

0.61902 

0.36960 

0,68996 

3.98982 

0.19799 

7 

2.93a9">03 

2.1069"*0l 

NM 

0.69278 

0.39217 

0.71693 

3.33792 

0.21967 

B 

2.8998"-03 

2.3503"*0l 

NM 

0.67913 

0.91469 

0. 79311 

3.211 19 

0.23192 

9 

3.25l2"-03 

2.5965"+01 

NM 

0.69399 

0.43630 

0.76206 

3.05077 

0.29979 

10 

3.6576*-03 

2.77ft7**0l 

NM 

0.71181 

0.95095 

0.77680 

2.96722 

0.26179 

U 

9.0690*-03 

3.01SO*+OI 

NM 

0.72532 

0.47056 

0.79033 

2,82063 

0.28020 

12 

9.9709'-03 

3.2015"*01 

NM 

0.73795 

0.98531 

0.80196 

2,72733 

0.29366 

13 

9.8768"-03 

3.9979"+0t 

NM 

0.75223 

0.50391 

0.81920 

2.61070 

0.31187 

10 

5,2832*>03 

3.6907"*01 

NM 

0.76307 

0.52158 

0.82493 

2.99839 

0.32998 

15 

5.6896"-03 

3.9131"Y01 

NM 

0.77295 

0.53727 

0.63335 

2.90589 

0.39636 

16 

b.0960"-03 

9.1709"*01 

NM 

0.78367 

0.55989 

0.89288 

2.30736 

0.36530 

17 

6.5029’*03 

9.9228*701 

NM 

0.79950 

0.57158 

0.85200 

2,22190 

0.38396 

18 

6.9088''-03 

9.6359"*01 

NN 

0.80935 

0.58530 

0.85982 

2.15805 

0.39892 

19 

7.3152"-03 

9.9313*701 

NM 

0.81199 

0.60388 

0.86684 

2.06053 

0.92069 

20 

7.72l6"-03 

5.1691“701 

NM 

0.81869 

0.61961 

0.8732b 

1.98633 

0.93963 

2t 

B.1280"-03 

5.9528*701 

NM 

0.82589 

0,63529 

0.87997 

1,91695 

0.95891 

22 

B.S399>-a3 

5.7738*701 

NM 

0.83298 

0.65389 

0.88589 

1.BSS51 

0.98269 

23 

8.99a6"-93 

5.9993*701 

NM 

0.89016 

0.66663 

0.69191 

1.7C886 

0.99653 

29 

9.3972*-03 

6.3191*701 

NM 

0.899J0 

0.68931 

0 89893 

1.72371 

0.52122 

25 

9.7S36"-03 

6.6285*701 

NM 

0.85551 

0.70098 

0.90379 

1.66218 

0.59371 

26 

1.01»0*-02 

6.9075*701 

NM 

0.86361 

0.7I56B 

0.90966 

U615S2 

0.56307 

27 

1.0566"«02 

7.1931*701 

NM 

0.86992 

0.73092 

0.91907 

1.56606 

0.58367 

26 

l.(|973"-02 

7.5030*701 

NM 

0.87991 

0.79609 

0.91698 

1.51598 

0.60606 

29 

1.1379*. 02 

7.8209*701 

NM 

0.88392 

0.76181 

0.92970 

1.97336 

0.62761 

30 

1 .1786*. 02 

8.1926*701 

NM 

0.89050 

0.77793 

0.92981 

1.93092 

0.65002 

31 

1 .2192*-02 

8.9753*701 

NM 

0.69502 

0.79315 

0,93352 

1.38528 

0.67389 

32 

1 .2598*. 02 

8.7881*701 

NM 

0.90216 

0.60783 

0.93893 

1.39999 

0.69590 

33 

1.3005". 02 

9.1089*701 

NM 

0.90579 

0.82252 

0.99199 

1.31007 

0.71862 

39 

1.3911*. 02 

9.9798*701 

NM 

V. 91380 

0.83913 

0.99686 

1.27307 

0.79376 

35 

1 .3818*. 02 

9.8370*701 

NM 

0.92019 

0.65992 

0.95127 

1.23809 

0.76634 

36 

1 .9229". 02 

1.0130*702 

NM 

0.92552 

0.86763 

0.95968 

1.21129 

0.78835 

37 

1 ,9630*. 02 

1 ,0929*702 

NM 

0.93092 

0,88038 

U. 95899 

1.18530 

0.80665 

38 

1.5037*. 02 

1.0778*702 

NM 

0.93890 

0.89507 

0.96350 

1.15876 

0.83150 

39 

1.50/t3“.02 

1,1231*702 

NM 

0.99319 

0.91376 

0.96681 

1.11995 

0.86365 

90 

1.5850*. 02 

1,1971*702 

NM 

0.99975 

0.92351 

0.97072 

1,10987 

0.87859 

91 

1.6256*.fl2 

1.1791*702 

NM 

0.95926 

0.93939 

0.97363 

1.0858b 

0.89664 

92 

1.6662*. 02 

1.2062*702 

NM 

0.96062 

0.99700 

0.97759 

1.06535 

0.91757 

93 

1.7069*. 02 

1.2236*702 

NM 

0,96509 

0.95399 

0.98015 

1.05570 

0.92893 

99 

1.7975*. 02 

1.2538*702 

NM 

0.97039 

0.96566 

0.98396 

1.03720 

0.99818 

95 

1.7882*.02 

1.2792*702 

NM 

0.97577 

0,97353 

0.98650 

1.02695 

0,96068 

96 

1.8288*.02 

1,2923*702 

NM 

0.98126 

0.98095 

0.98967 

1,01890 

0.97131 

97 

1.6694*. 02 

1.3128*702 

NM 

0.98650 

0.98822 

0.90268 

1.00905 

0.98378 

98 

1.9101’.02 

1.3285*702 

NM 

0.98959 

0,99913 

0.99938 

1.00050 

0.99389 

99 

1.9507*. 02 

1.3388*702 

NM 

0.99958 

0,99000 

0.99719 

0,69839 

0.99680 

0 50 

1.9919*. 02 

1.3992*702 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1 .OOOOO 

51 

2. 0320*. 02 

1.3992*702 

NM 

1.00592 

1.90000 

1,00271 

1.00593 

0,99729 

INPUT  VARJAULES 


Y,U/UD*T/TD  ASSUME  P8PD 


f)901-A-l 


axisymmetric 


M ; Subsonic  to  4.4 
R THETA  X 10“^  : 0.6 
TW/TR  ; 0.85  to  0.65 


7.0 


6901 


FPG 

SHT 

(TEMP.  HISTORY) 


Sptc1«1  purpose  rig.  Continuous  running.  0 • (Inlet)  0.165  m,  (throat)  37. 
PO  : 2.1  TO  : 540  X.  Air:  RE/m  X 10‘“  of  order  50. 
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COLDMAN  O.R.,  SCHMIDT  J.F.  end  EHLERS  R.C.  1969.  Experimental  and  theoretical  turbulent  boundary  layer 
development  In  a Mach  4.4  water-cooled  conical  nozzle.  NASA  TN  D-5377. 

And  Boldman,  Schmidt  and  Fortinl  (1966)t  Boldmani  Schmidt  and  Gallagher  (1968),  Boldman  and  Graham  (1972)| 
and  extensive  supporting  bibliography  (see  references),  Boldman  D.R.,  private  comnunlcatlons. 


1 The  test  boundary  layer  was  formed  In  a conical  convergent-divergent  nozzle  and  one  of  two  cylindrical 
Inlet-passages  leading  to  It.  The  Inlets  were  0.165  m diameter  and  met  the  conical  convergence  with  no 
fairing.  The  30°  temlangle  convergence  was  faired  Into  the  throat  (X  » 0,  0 • 37.85  ran)  by  a part  of  the 
wall  having  a constant  radius  In  longitudinal  direction  of  37,85  ran,  This  circular  contour  was  carried  through 
the  throat  until  the  tangent  point  (X  ■ 10.16  mm)  with  the  15°  semi  angle  divergent  section,  which  ran  from 
this  point  to  X ■ 0.280  m where  the  diameter  was  0.166  m.  Provision  was  made  for  boundary  layer  traverses 
In  the  cylindrical  Inlet,  the  convergence,  and  at  three  stations  In  the  divergence.  The  test  surfaces  were 
machine-turned  to  a finish  of  1.6  un  rms,  and  both  the  nozzle  and  one  of  the  Inlet  cylinders  could  be 

3 actively  cooled.  The  earlier  tests  (1966,  1966)  showed  that  the  boundary  layer  became  turbulent  after 

4 natural  transition  very  near  the  start  of  the  Inlet  sections.  Of  these  one  (series  01)  was  uncooled,  and  ran 
fromX  •‘■0.562  to  X « -0,120  m the  start  of  the  convergent  portion.  The  other  (series  02)  was  0.955  m long 

(X  ■ • 1.075  to  • 0.120  m)  and  actively  cooled  by  water  passages  from  X ■ - 0.734  m.  The  upstream  edges 
of  the  Inlets  were  machined  to  give  a leading  edge  radius  of  0.76  ran  and  a boundary  layer  bleed  bypass 
outside  the  Inlets  ensured  that  the  experimental  boundary  layer  started  at  this  leading  edge.  The  wall 
temperature  and  pressure  history  for  the  nozzle  Itself  Is  presented  In  section  0. 

6 Static  pressure  was  measured  by  tappings  of  0.79  ran  diameter  at  the  points  Indicated  in  the  wall  data  table 
of  section  0.  The  wall  temperature  and  heat  flux  rate  were  measured  with  a plug  type  heat  flux  meter. 

A conducting  rod  of  constant  cross  section  Is  placed  In  a cavity  In  the  wall  so  shaped  that  It  Is  In 
thermal  contact  with  the  wall  at  the  test  surface  and  Insulatad  elsewhere  by  the  cavity.  The  temperature 
gradient  In  the  plug  then  gives  the  heat  flux,  and  can  be  extrapolated  to  give  the  test  surface  temperature 
(Boldsan  et  a1.  1967).  Uncertainty  In  correction  procedures  to  allow  for  the  local  distortion  of  the  heat 
flux  pattern  Is  believed  to  give  a residual  uncertainty  of  10  X In  heat  flux. 

7 Boundary  layer  profiles  were  measured  with  TPP  and  TTP.  The  FPP  were  constructed  from  tubing  (dj  • 0.711, 

dj  • 0.355  mm)  flattened  to  give  a rectangular  opening  (hj,  • 0.051,  bj  • 0.76  mm)  and  ground  down  so  as  to 

have  a sharp  lip.  The  overall  probe  lengths  ware  19  and  15.2  mm  for  the  subsonic  and  supersonic  profiles 
respectively.  About  the  last  5 mm  (E)  of  the  tube  was  unsupported.  The  TTP  for  the  subsonic  profiles 
consisted  of  in  unshielded  Chromel-Alumal  thermocouple  bead  0.13  im  In  diameter  mounted  at  the  end  of  a 
short  cylindrical  support  (d  ■ 0.35,  1 ■ 2.5  mm).  This  In  turn  was  mounted  in  a conical  (15°)  housing. 

For  the  supersonic  profllis,  the  bead  size  was  reduced  to  O.OB  mm  and  the  diameter  of  the  support  to 

6 0.2  m.  The  OMrall  lengths  were  as  for  the  TPP.  Vhe  profiles  were  obtained  normal  to  the  conical  surfaces 

of  the  nozzle  at  the  X-statlons  Indicated  In  section  B.  At  any  given  value  of  X the  Pitot  and  TO  profiles 
were  obtained  on  opposite  sides  of  the  nozzle. 

9 The  calibration  procedure  for  the  TTP  is  described  In  an  appendix  to  the  source  paper.  The  authors  hava 
Interpolated  the  TO  date  to  the  Y values  of  the  Pitot  data,  and  PW  and  TW  values  to  the  profile  position. 

12  The  editors  have  accepted  the  authors'  calibration  and  Interpolation  procedures.  For  one  of  the  profiles 
(0101)  the  data  was  received  In  raw  form  and  Interpolated  by  the  editors.  In  data  reduction  for  this 
profile  the  Input  values  of  T/TD  were  assumed,  for  computing  reasons,  equal  to  the  measured  value  of  TO/TOD. 
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Resulting  error  Is  less  than  0.13  1.  The  wall  data  Is  presented  In  normalised  form  from  the  tables  In 
Boldman  I Graham  (1972),  so  that  the  profile  wall  temperatures  do  not  agree  with  the  values  In  Section  0. 
These  differences  are  caused  by  seasonal  variations  In  the  temperature  of  the  cooling  water  supply.  The 

13  two  sets  of  profile  data  are  differentiated  by  their  upstream  thermal  history.  For  series  01  the  Inlet 
duct  was  not  cooled,  and  the  flow  In  this  region  was  near  adiabatic.  For  series  02  a cooled  Inlet  duct 
was  used,  All  leeasurements  are  taken  In  the  nozzle  Itself,  which  Is  actively  cooled.  In  nach  series  one 

14  profile  Is  In  the  subsonic,  convergent,  part  of  the  nozzle  and  three  art  In  the  divergent  part.  The  wall 
data  with  the  profiles  are  scaled  to  the  wall  temperature  of  the  profile.  Full  normalised  data  Is  given 
In  section  0. 

§ DATA:  6901  0101-0204.  Pitot  and  TO  profiles.  NX  • 4.  Heat  flux  from  conduction  maasurements  1n  the  nozzle 
wall. 

15  Editors'  coeiaents 


This  entry  Is  Included  principally  as  a challenge  for  calculation  methods,  The  state  of  the  boundary  layer 
In  the  contraction  Is  described,  and  there  Is  very  complete  wall  temperature  and  pressure  Information  for 
the  flow  through  to  the  thiee  measuring  stations  In  the  conical  expansion.  Series  02  Is  very  similar  to 
the  CW  case  of  Back  et  al.  (7207  series  01),  and  series  01  provides  an  Interesting  difference  In  the 
upstream  history. 

The  experiments  form  part  of  a continuing  study  Into  which  many  other  effects  are  Introduced  - wall  mugh- 
ness  etc.  There  Is  a large  number  of  reports  concerned  with  the  tests,  and  the  normalisation  procedures 
vary  from  one  to  the  next.  Ue  believe  that  the  data  given  with  the  profiles  Is  appropriate  to  the  test 
conditions  In  each  cate,  but  repeat  that  the  extended  wall  data  tables  are  differently  normalised. 

• 

Note  added  In  proof.  Ua  remain  uncertain  of  the  proper  free  stream  conditions  at  the  first  station, 
tor  profile  bitli  tne  Hach  number  corresponds  to  the  wall  data  given  In  section  D,  while  for  profile  0201 
the  free  stream  velocity  was  taken  as  stoted  In  figure  7a  of  NASA  TN  U-476B.  The  Hach  numbers  In  the  two 
cases  should  be  in  clotu  agreement,  and  wa  have  not  yet  reconciled  the  conflict.  The  dimensionless  profile 
data  Is  not  affected  by  this  discrepancy. 


CAT  6901  UQLDMAN  boundary  conditions  and  evaluated  O^^TA.  31  UMTS. 


RUN 

Mp  • 

Tw/TR 

X * 

POD* 

PW/PD* 

RZ  • 

Too* 

SN  » 

69010101 

0.0789 

0.7463 

-6.JBO0*-02 

2.06SO'*06 

1.0000 

-9,9960"-0Z 

5.3709“*02 

o.oooo 

69010102 

2.1000 

0.8S07 

J.1010««02 

2.0680*f06 

1.0000 

-2.5935"-02 

S.O100**02 

0.0000 

69010103 

3.7000 

0.7107 

1.3889«-01 

2.0680**06 

1.0000 

-S.4890"-02 

5.3900"*02 

0.0300 

69010100 

0.0000 

0.6404 

2.0179».0l 

2.0684**06 

1.0000 

-8.26QO''»02 

S.3900"*02 

0,0000 

69010201 

0.0307 

0,6205 

-6.3800'-02 

2.0664**06 

1.0000 

-6,9960«-02 

1.000S**02 

0,0000 

69010202 

2.1000 

0.8338 

3.1010">02 

2.0684**06 

l.OUOO 

-2.S935*-02 

S.4000**02 

0.0000 

69010203 

3.6000 

0.7028 

l.3869«-01 

2.0684**06 

l.OOOO 

-S.O890"-02 

5.4100**02 

0.0000 

69010200 

4.5000 

0.6432 

2.0I79>-01 

2.0684**06 

1.0000 

•8.2S00>«02 

5.3900**02 

0.0000 

RED2W 

CF 

H12 

RED20 

CO  * 

h32 

D2 

PI2 

H42 

1.2920**03 

NM 

0.0306 

1.0537**03 

NC 

1.9442 

6.0592*-05 

:ic 

1.1721 

4,5980**03 

NM 

1.4683 

6.2829**03 

1.4197*-04 

1.8546 

5.7545*-0S 

NC 

0.9550 

2.9339**03 

HH 

4.7431 

6.1393**03 

2.4985"-04 

1.0371 

1.3970*-04 

NC 

0.6058 

3.1127**03 

NM 

5.9197 

7.6571**03 

2.6476*>04 

1.8260 

2.53B4*-04 

NC 

0.7138 

3.7287'*03 

NM 

0.8665 

2.6535**03 

NC 

1.6670 

3.9401*-04 

NC 

0.2657 

7.9357**03 

NM 

0.5650 

1.0692**04 

1.1293*-04 

148859 

9.7700*-05 

NC 

1.3364 

A.1900'*03 

NM 

1.8924 

1.2397**04 

2.029l*-04 

1.8923 

2.6804’-04 

NC 

1.2653 

4.3092**03 

NM 

3.8684 

1.0997**04 

2,4071*-04 

1.8718 

1.8367*>04 

NC 

1.1207 

I1I2K 

PYI 

PD 

H32K 

Tw* 

TD 

02k 

UO 

TR 

1.2851 

2.0594**06 

2.0594**06 

1.9485 

4.0080**02 

5.3642**02 

■i.6663"-05 

5.6657**01 

5.3702**02 

1.4852 

2.2619**05 

2,2619**05 

1.6400 

4.3778**02 

2.8746**02 

6. 3224*. 05 

7.1387**02 

5.I463"*02 

1.3428 

2.0483**04 

2.0483**04 

1,8160 

3,S369**02 

1 ,4419**02 

2.0432*-04 

6.9081**02 

4.9794*t02 

1.3753 

8.1033**03 

6.1033"*03 

1.7942 

3.1667**02 

1.1063"*02 

4.2262*-04 

9,2790**02 

4,9445**02 

1.1891 

2,0671**06 

2.0671**06 

1.8707 

3.3510**02 

5.3995**02 

I.7568*-04 

1.4300**01 

5.4004**02 

1.3556 

2.2619**05 

2.2419**05 

1.8695 

4.2833**02 

2.8693*+02 

1.0231*-04 

7.1321**02 

5,1368**02 

1.2574 

2.3548**04 

2.3548**04 

1.8620 

3.5167**02 

l.S061"+02 

3.2784*-04 

8,8581**02 

5.0040**02 

1.3012 

7.1469**05 

7.1469*+03 

1.8265 

3.1778**02 

1.0673**02 

5.7179*»04 

9,3212**02 

4,9404**02 

TRAPCIOIOAL  RULE  FOR  ALL  INTCGRATtONt  - FOR  0201  UO  FROM  NASA  TN  D-47Sa  FIS.TA 


tvoioiot 


boloman 


TROFILE  TABULATION 


22  POINTS,  delta  AT  POINT  J2 


I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/HO 

U/UD 

T/TD 

RHI/RHODtU/UD 

1 

0.0000’»00 

1 .AOOO'tOO 

NM 

0.74531 

0.00000 

0.00000 

0.74624 

0.00000 

2 

2.5400*-05 

I.OOJ2*tOO 

NH 

0.B0SS9 

0.85537 

0.76800 

0.BC615 

0.95267 

i 

1.5560“-05 

l.OflS*”tOO 

NM 

0.81631 

0.90194 

0.81500 

O.BI650 

0.99816 

H 

s.oaoo'-os 

1 .00S8"«O0 

NM 

0.83188 

0.93187 

0.85000 

0.83201 

1.02162 

s 

6.J500'-05 

I.OOAO'tOO 

NM 

0.84420 

0.95454 

0.67500 

0rS4029 

1.04131 

b 

T.6200"-05 

1. 0042*^00 

NM 

0.84748 

0.97761 

0.90000 

0.64753 

1.06191 

J 

9.l440*-05 

t.0042’f00 

NM 

0.85990 

0.V791S 

0.90800 

0.85994 

1.05585 

S 

t,0160''>04 

1.0042’400 

NM 

0.86611 

0.98209 

0.91400 

0.86615 

1.05525 

9 

l,S240*-0« 

t.00tt2'«00 

NM 

0.89405 

0.98566 

0.93200 

0.69408 

1.04242 

to 

l.T780"-04 

t.0042'i00 

NM 

0.90749 

0.98568 

9.93900 

0.90752 

1.03468 

u 

2.28b0"«04 

1.0043‘tOO 

NM 

0.92923 

0.99380 

0.95800 

0,92925 

1.03094 

la 

.}.D480”>04 

I.D042'YOO 

NM 

0.95404 

0.98488 

0.96200 

0,95407 

1.00831 

ti 

J.5590*-0« 

1.0043*^00 

NM 

0.96438 

0.98672 

0.96900 

0.96442 

1.004T5 

14 

4.9640*-94 

1.0042*t0O 

NM 

0.97058 

0.98457 

0.97000 

0.97062 

0.99936 

IS 

S.S«20’>04 

I.0043*t00 

NM 

0.97785 

0.99406 

0.98300 

0.97786 

1.00525 

14 

B.S820*-04 

1.0043"»00 

NM 

0.98404 

0.98992 

0.98200 

0.98407 

0.99790 

IT 

I.0«U"-CJ 

1.0043*700 

NM 

0.98714 

0.98836 

0.98200 

0.98717 

0.99476 

IS 

I.ll7**-OS 

1.0043*700 

NH 

0.98715 

0.99037 

0.98400 

0.98717 

0.99679 

19 

I.2954“-01 

1.0043*700 

NM 

0.98818 

0.98885 

0.98300 

0.98821 

0.99473 

2« 

1.5T4»*«0J 

1 .OOAl’tOO 

NM 

0.98922 

0.99135 

0.98600 

0.98924 

0.99672 

21 

I.8S42'-0S 

1.0044*700 

NM 

0.99131 

0.99835 

0.99400 

0.99131 

1.00271 

0 22 

S,OBO«’<DS 

1.0044*700 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT  VAPIABLES  Y,U/Ut,T0  AS8UPE  T/TO  ■ TO/TOO  AND  P«PD 


69010102  BOLDMAN 

PROFILE 

tabulation 

25 

POINTS,  DELTA  AT  POINT  25 

I 

Y 

PT2/P 

P/PO 

TO/TOO 

M/HO 

U/UD 

T/TO 

RH0/PH00«U/UD 

1 

0.0000*600 

1,0000*600 

NM 

0.80921 

0,00000 

0.09009 

1.52292 

0.00000 

2 

3, 2000*105 

2.1328*600 

NM 

0.87431 

0.52361 

0.60291 

1.32484 

0.45908 

3 

6.2000*105 

2.4075*600 

NM 

0.88355 

0.57143 

0.64928 

1.29102 

0.50292 

4 

8.8000*105 

3.0492*600 

NM 

0.89094 

0.64667 

0.73168 

1.20456 

0,60743 

5 

1.1300*104 

3,4133*600 

NM 

0.89834 

0.71429 

0.77129 

1.16598 

0.66150 

6 

1.6400”i04 

4,2238*600 

NM 

0.91312 

0.80952 

0.84479 

1.08904 

0.77573 

7 

2.1S00*«0/* 

5.1418*600 

NM 

0.92606 

0,90476 

0.91022 

1.01211 

0.89931 

8 

2.2700*«04 

5.1418*600 

NM 

0.92976 

0.90476 

0.91204 

1.DI6I5 

0.89754 

9 

2.4000*104 

5.1418*600 

NH 

9.93346 

0,90476 

0.91385 

1 .02019 

0,89576 

10 

2,5300*104 

5,6404*600 

NM 

0.93T15 

0.95238 

0.94273 

0.97985 

0.96211 

11 

2.6500*104 

5.1418*600 

NM 

9.94085 

0.90476 

0.91746 

1.02827 

0,89224 

12 

2.780U*i04 

5.1416*600 

NM 

0.94455 

0.90476 

0.91926 

1.03831 

0.89049 

13 

2.9t00*i04 

5.1418*600 

NM 

0.94824 

9.90476 

0.92106 

1.03635 

0.88875 

14 

3.0400*104 

5,1414*600 

NM 

0.95909 

0.90476 

0.92196 

1.03837 

0.88789 

15 

S.1600’i04 

5.141»"600 

NM 

0.95194 

0.90476 

0.92285 

1.04039 

0.88703 

16 

1. 4200*104 

5.6404*600 

NM 

0.95564 

0.95238 

0.95199 

0.99917 

0.95276 

17 

3.6700*-04 

5,6404*600 

NM 

0.95933 

0.95236 

0.95363 

1.00394 

0.95094 

10 

3.9200*104 

5.6404*600 

NM 

0.96118 

0.95238 

0.95474 

1.00497 

0.95002 

19 

4.1800*104 

5,6404*600 

NM 

0.96488 

0.9523S 

0.95656 

1.00684 

0.94820 

20 

4.6900*-04 

6.1654*600 

NM 

0.97227 

1.00000 

0.98604 

0.97227 

1.01416 

21 

5.1900*104 

6,1654*600 

NM 

0.97782 

1.00000 

0.96885 

0,97782 

1.01128 

22 

5.320'j"-04 

8.1654*600 

NM 

0.97967 

1.00000 

0.989;S 

0.97967 

1.01032 

23 

1.0270*103 

6,1654*600 

NM 

0.990T6 

1.00000 

0.99537 

0.99076 

1.00465 

24 

4.620»"-01 

6.1654*600 

NM 

0.99815 

1.00000 

0.99908 

0.99815 

1.00093 

0 25 

6.6S00"-03 

6,1654*600 

NM 

i.ooooo 

1.00000 

1.00009 

1 .ooono 

l.OOOQft 

INPUT  VARIAOLES  Y,T0,P 


ASSUME  PPPD 


6';OI-C-2 


69010103 

BULOWAN 

PROFILE 

tabulation 

31 

POINTS,  OEuTA  AT  POINT  31 

I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/MO 

U/UD 

T/TC 

pho/phoo 

1 

0.0000’ 

too 

1 .oono"+oo 

Nk 

0.65657 

0,00000 

0.00000 

2.45425 

0.00000 

i 

3.2000" 

-05 

2.4075’+00 

NM 

0.76252 

0.32432 

0.48247 

2.21297 

0.21802 

i 

4.4000" 

-05 

2.713o"t00 

i^M 

0.77365 

0.3S155 

0.51654 

2.16138 

0.23899 

4 

5.7000’ 

-05 

3.049i"+00 

NW 

0.‘i  8479 

0.37838 

0.54929 

2.10742 

0.26065 

5 

7.0000" 

-05 

3.4133"+00 

Nk 

0.79406 

0,40541 

0.58003 

2.047G4 

0.28335 

6 

9.3000" 

•05 

l.e05O"YOO 

NM 

0.80519 

0.43245 

0,bini2 

1.99062 

0.30650 

7 

9.5000" 

•05 

4.223B"Y00 

NM 

0.81633 

0.45946 

0.63892 

1.93373 

0.33041 

B 

l.OBOO" 

-04 

4.2238"y00 

NM 

0.82746 

0,45946 

0.64326 

1.96010 

0.32818 

9 

1,2100" 

•04 

4.6tt95't00 

NM 

0.83488 

0.48649 

0.66946 

1,89368 

0.35352 

10 

1.3300" 

• 04 

4.6695"*00 

NM 

0.64230 

0.48649 

0.67243 

1.9105: 

0.35196 

u 

1.5900" 

-04 

5.b404'Y00 

NM 

0,85156 

0.54054 

0.71S63 

1.76844 

0.40647 

12 

1.B400" 

•04 

5.6404*400 

NM 

0.85714 

0.54054 

0.72117 

1.78000 

0.40515 

13 

1.9700" 

•04 

6,1654*400 

NM 

0.85900 

0.56757 

0,74135 

1.70613 

0,43452 

14 

2.1000" 

-04 

6.1654’400 

NM 

0.86085 

0.56757 

0.74215 

1.70981 

0.43405 

15 

2.Sb00" 

•04 

6.7165*400 

NM 

0.87570 

0.59459 

0.76684 

1.66329 

0, 46104 

lb 

3.3700" 

• 04 

7.2937*400 

NM 

0.88312 

0.62162 

0.78729 

1.60403 

0.49082 

17 

4.3600" 

-04 

7.B9b9"400 

rm 

0.89610 

0.64865 

0.8092b 

1.55652 

0.51901 

IS 

7.5600" 

•04 

9.8624*400 

NM 

0.92395 

0.7297  1 

0.86499 

1.40507 

0.61562 

19 

1.0730" 

• 03 

1.2061*401 

NM 

0.94620 

0.81081 

0.91128 

1.26317 

0.72142 

20 

1,4030" 

•03 

1 .365o*401 

NM 

0.96475 

0.86486 

0.94074 

1.18315 

0.79511 

21 

1.7080" 

•03 

1,5354*401 

NM 

0.97774 

0,91892 

0.96530 

1.10350 

0.87477 

22 

2.0380" 

-03 

1.7156*401 

NM 

0.98887 

0,97297 

0.98701 

1.02906 

0.95914 

23 

2.3560" 

•03 

1.8095*401 

NM 

0.99258 

1.00000 

0.99b2B 

0.99258 

1.00373 

24 

2.6730" 

•03 

1.8095*401 

NM 

0.99629 

l.OCOOO 

0.99814 

0.99629 

1.00186 

25 

3.0040’ 

-03 

1.8095*401 

NM 

0.99629 

1.00000 

0.99814 

0.99629 

1.00186 

2b 

3.30B0" 

•03 

1.8045"401 

NM 

0.99814 

1.00000 

0.99907 

0.99814 

1.00093 

27 

3.6390" 

-03 

1. 8095*401 

NM 

0.99814 

1.00000 

0.99907 

0.99814 

1.00093 

26 

3.9560" 

-03 

1.8095*401 

NM 

0.99814 

1.00000 

0.99907 

0,99814 

1.00093 

29 

4,2740" 

•03 

1.809S"401 

NM 

0.99814 

1.00000 

0.99907 

0,99814 

1.00093 

30 

4.9090" 

-03 

1.8095*401 

NM 

1.00000 

1.00000 

l.OOOOO 

1 .00000 

1.00000 

0 31 

6.3060* 

-03 

1 .8095*401 

NM 

1.00000 

t.OflOOO 

1.00000 

1.00000 

1.00000 

INPUT  VARIABLES  Y,TO#M  ASSUME  P»PO 


69010104  BOLDMAN 


PBOFILE  TABULATION  BS  POINTS,  DELTA  AT  POINT  2S 


1 

Y 

972/9 

P/PO 

To/roo 

M/MD 

u/uo 

T/TD 

RH0/RH0D6U/UD 

1 

0.0000* 

TOO 

l.OOOO'TOO 

NM 

0.58751 

0,00000 

0.00000 

2.86237 

0.00000 

2 

3.2000* 

• 05 

t,275S"T00 

NM 

0.71429 

0.13636 

0.24569 

3.24627 

0.07568 

i 

7,6000* 

-05 

1.8929*t00 

NP 

0.74212 

0.22727 

0.39450 

3.01299 

0.13093 

4 

8.3000* 

-05 

2.7136'tOO 

NM 

0.74583 

0.29545 

0.48689 

2.71574 

0,17929 

5 

1.3300" 

-04 

3.4133*600 

NM 

0.77551 

0.34091 

0.55030 

2.60571 

(.21119 

6 

1.8400* 

• 04 

4.2236*600 

NM 

0.79777 

0.38636 

0.60637 

2.46309 

0.24616 

7 

2.3500" 

• 04 

5.1418*600 

NM 

0.00091 

0.43182 

0.65326 

2.28861 

0.28544 

8 

3.3700" 

• 04 

5.6404*600 

NM 

0.82189 

0.45455 

0.67796 

2.22459 

0.30476 

9 

4.3800* 

-04 

6.7165”60U 

NM 

0.83302 

0.50000 

0.71803 

2.06224 

0.34818 

10 

5,9100* 

• 04 

7.2937*600 

NM 

0.04787 

0.52273 

0.74058 

2.00719 

0.36896 

11 

7,1800* 

• 04 

7.8969*600 

NM 

0.85714 

0.54545 

0.75983 

1.94052 

0.39156 

12 

1.0480* 

•03 

9,8624*600 

NM 

0.07941 

0.61364 

0.81016 

1.74307 

0.46479 

13 

1.6570* 

•03 

1.2846*601 

NM 

0.91280 

0.70455 

0.86918 

1.52196 

0.57109 

14 

2.1910* 

-03 

1,5354*601 

NM 

0.93870 

0.77273 

0.90806 

1.38095 

0.65756 

IS 

2,6230* 

-03 

1.8095*601 

NN 

0,95547 

0.84091 

0.93841 

1.24534 

0.75354 

l6 

3.0800* 

-03 

2,0051*601 

NH 

0.96846 

0.88636 

0.95765 

1.16733 

0.82038 

17 

3.6000* 

-03 

2.3179*601 

NN 

0.98145 

0.95455 

0.98091 

1,05601 

0.92889 

18 

3.8040* 

• 03 

2.3179*601 

NM 

0.98516 

0,95455 

0,98277 

1,06000 

0.92714 

19 

4.0450* 

-03 

2,4273*601 

NM 

0.98887 

0.97727 

0.98965 

1,02549 

0.965US 

20 

4.2460* 

-01 

2.4273*601 

NM 

0.99072 

0,97727 

0.99058 

1.02742 

0.96415 

21 

4.4010* 

-03 

2.5393*601 

NM 

0.99258 

1.00000 

0.99628 

0.99258 

1.09373 

22 

4.5280" 

-03 

2.5393*601 

NM 

0.V9258 

1.00000 

0.99628 

0.99258 

1.00373 

23 

4.6550* 

-03 

2.5393*601 

NM 

0.99258 

1.00000 

0.99628 

0.99258 

1.00373 

24 

S.OlOO* 

•03 

2.5393*601 

NM 

0.99443 

1.00000 

0.99721 

0.9944} 

1.U0279 

25 

1.2275" 

-02 

2.5393*601 

NN 

1.00000 

1.00000 

1 .00000 

1,00000 

1.00000 

INPUT  VARIABLEB  Y,T0,H  ASSUME  PrPD 


(>'»()  I 


69010201  HOLOMAN  PROriLC  TABULATION  22  POINTS,  DELTA  AT  POINT  22 


I 

y 

PT2/P 

P/Pf> 

TO/TOO 

M/no 

U/UD 

T/TD 

PHO/RHOD*U/UD 

1 

O.OOOo'vOO 

1 .OOOO’tOO 

NM 

0.o2l)3S 

0.00000 

0.00000 

0.62050 

n. 00000 

2 

1 .A^uO'-OS 

1.0003"+00 

NM 

0.79038 

D.S92S4 

0.59S01 

0.79095 

0.80493 

3 

II . 6000"*05 

1 .OO03'T00 

NM 

0.B0S39 

0.72809 

0.68551 

0.08647 

0,77331 

A 

7.8000"-05 

l.OOOA'TOO 

NM 

0.69100 

0.7591S 

0.71662 

0.89108 

0.80922 

5 

1 , U200“-OA 

1 .OOOA"aOO 

NM 

0.89876 

0.77109 

0.73099 

0.69885 

0.01327 

6 

2.0600"-OA 

i,oooA"too 

NM 

0.90595 

0.78802 

0.75008 

0.90602 

0.82786 

7 

3.660U*'0« 

l.OOOA’TOO 

NM 

0.92228 

0.81331 

0.78109 

0.92233 

0.09686 

e 

5.2600"-0A 

I.OOOS'TOO 

NM 

0.93933 

0.83509 

0.80718 

0.93438 

0.86387 

9 

S.9600”-0A 

1,0005''TOO 

NM 

0.95137 

0.6S52B 

0.89900 

0.95142 

0.88709 

10 

1.1660"-03 

I.OOOS’TOO 

NM 

0.9S319 

0.88778 

0,87129 

0.96310 

0.90459 

11 

l.«860"-03 

1 .OOOS’TOO 

NM 

0.97297 

0.90430 

0.89178 

0.97250 

0.91699 

12 

1 .8060’>03 

I.OOOS’TOO 

NM 

0.97973 

0.919S7 

0.91031 

0.97976 

0.92912 

u 

2.1260”*a3 

I.OOOS’TOO 

NM 

0.98491 

0,95145 

0.92991 

0.98493 

0.93855 

U 

2.0460*>03 

I.OOOS’TOO 

NM 

0.96857 

0.94226 

0.93687 

0.98859 

0.94766 

IS 

2.7660"»03 

UOOOs’tOO 

NM 

0.99158 

0.95158 

0.99748 

0.99139 

0.95570 

16 

3.4060"”03 

I.OOOS’TOO 

NM 

0.99S39 

0.9S539 

0.96317 

0.99541 

0.96762 

17 

9.0460'*03 

I.OOOS’TOO 

NM 

0.99758 

0.97582 

0.97965 

0.99759 

0.97700 

IS 

4.6860”-03 

I.OOOS’TOO 

NM 

0.99BS9 

0.98324 

0.98261 

0.99870 

0.98388 

19 

S.3260"-05 

I.OOOS’TOO 

NM 

0,99900 

0.98956 

0,98907 

0.99990 

0.99006 

20 

S.9660"-05 

I.OOOS’TOO 

m 

0.9993s 

0.99249 

0.99213 

0.99936 

0.99276 

21 

7.2«60“-OS 

l.OOOT’TOO 

NM 

l.OOCOO 

0.997SS 

0.99760 

l.OOUOO 

0.99766 

D 22 

8.5260"-05 

1.0007*tOO 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT  VANZABLES  TiU/UtrTO  ASSUME  T/TD  ■ TO/TOD  ANO  PcPO 


69010202  80LDMAN  PROFILE  TABULATION  37  POINTS,  DELTA  AT  POINT  37 

I y PT2/P  P/PO  TO/TOO  H/IID  U/UD  T/TO  RHO/RHOO»U/UD 


1 

O.OOOO’TOO 

l.OOOO’TOO 

NM 

0.79320 

o.oauoo 

0. ooono 

1.49281 

0.00000 

2 

i.aooo"-o5 

1.8929"tOO 

NM 

0.67037 

0.47619 

0.55635 

1.36503 

0.40758 

3 

1.0300"'04 

3.0492’TOO 

NM 

0.07593 

0.66667 

0.72549 

1.18426 

0.61261 

9 

1.1SOO"-04 

3,0492*t00 

MM 

0,87778 

0,66667 

0 . 72s26 

1.18677 

0.61196 

S 

1.4100’*04 

3.4133’TOO 

11 M 

0.08148 

0.71429 

0.76402 

1.14410 

0.66779 

6 

1,5400"-04 

3.BO50’TO0 

NM 

0.68333 

0.76190 

0.79691 

1.09949 

0,72662 

7 

2.0400’>04 

4.2238’tOO 

NM 

0.89074 

0.80952 

0.83438 

1.06234 

0.78591 

8 

2,2700""09 

'4.S6«5’tOO 

NM 

0,89630 

0.85714 

U.Q67I0 

1.02356 

0.89722 

9 

2.5500“-04 

5.1418’tOO 

IIM 

0.90370 

0,90476 

U. 09917 

0.98767 

0.91059 

10 

2.S500’-04 

5.I4I8"T00 

HM 

0,90556 

0.90476 

0.90009 

0,98970 

0,90946 

11 

2.81U0’*04 

5.6404’tOO 

NM 

0.91111 

0.95238 

0.92954 

0.95262 

0.97578 

12 

3.1lOO"-04 

5.6404" TOO 

MM 

0.91852 

0.95258 

0.93331 

0.96036 

0,97189 

U 

3.1S00’-04 

5.6404'tOO 

NM 

0.92037 

0.95238 

0.93426 

0.96230 

0.97086 

14 

3.2100’-04 

5.6404"tfl0 

UM 

0.92222 

0.95238 

0.93519 

0.96423 

0.46986 

15 

3.2S00’-04 

5.6404’TOO 

NM 

0.92407 

0.95236 

0.93613 

0.96617 

0.96891 

16 

3,3700’-04 

5.S404’T0O 

NM 

0.92593 

0.95238 

0.93707 

o.oseii 

0.96794 

17 

3.4400’*04 

5.6404’TOO 

MM 

0.92778 

0.95236 

0.93601 

0.97OOU 

0.96697 

10 

3.4900'-04 

5.6404’TOO 

NM 

0.92776 

0.95238 

0.93801 

0,97004 

0.96697 

19 

5.5200*-04 

5.6404’TOO 

NM 

0.92776 

0.95236 

0.9380} 

0.97004 

0.96697 

20 

3.5700**04 

5.640u’t00 

NM 

0,92963 

0.95238 

0.93894 

U. 97198 

0.96601 

21 

3,S700’«04 

5,6404’T00 

NM 

0.93148 

0.95236 

0.95988 

0,97392 

0,96505 

22 

3.7200’*04 

5.6904’t00 

NM 

0.93148 

0.95236 

0.9J988 

0.97392 

0.96505 

23 

3.9500’-04 

5,6404’tOU 

NM 

0.93704 

0.95238 

0.94260 

0,97972 

0.96219 

24 

4.3300’-04 

5.6404’TOO 

NM 

0.94074 

0.95238 

0.94454 

0.98360 

0.96029 

25 

4.5«00’-04 

6. 1654"TOO 

NM 

0.94259 

1.00000 

0.97087 

0.94259 

1.03000 

26 

4,8400’-04 

6.1654’TOO 

NM 

0,94444 

1.00000 

0.97103 

0.94449 

1,02899 

27 

5.0900’»04 

6. 1654’tOO 

NM 

0.94630 

1,00000 

0.97278 

0.99630 

1.02798 

28 

5.3SOO"-04 

6. 14S4"T00 

NM 

0.94B15 

1.00000 

0.97373 

0.94815 

1.U2698 

29 

S.flSOO’-04 

6.1654‘tOO 

NM 

0,95000 

1.00000 

0,97468 

0.95000 

1.02598 

30 

7.1200"-04 

6. 1654’tOO 

NM 

0.95370 

l.UOOOO 

0.97658 

0.95370 

1.02398 

31 

8,3900"-04 

6. 1654"t00 

NM 

0.95741 

1.00000 

0.97647 

0.95741 

I.0220U 

32 

2.1090’-03 

6. 1654’tOO 

NM 

0.97407 

1.00000 

0.98695 

0.97407 

1.01322 

33 

3.3790"«03 

6.1454’tOO 

NM 

0.98519 

KOODOO 

0.99256 

0.98519 

1 .00749 

14 

4,6490"«03 

6, 1654’TOO 

NM 

0,99444 

1.00000 

0.99722 

0.99449 

1.00279 

IS 

5.9190"-03 

6.1454"TOO 

NM 

1.00000 

1.00000 

l.OOUOO 

l.OOUOO 

1,00000 

As 

7.1»90"«03 

6, 1654’tOO 

NM 

1.00000 

l.UOOOO 

1. 00000 

1.00000 

l.UOOOO 

D 37 

7.6240’-03 

6. 1654’TOO 

NM 

.<  .00000 

1.00000 

1.00000 

l.OOOOO 

1 .OOOOU 

INPUT  VARIABLES  T,T9,M  ASSUME  P«PD 


f)‘n)u--4 


6<J01020J  BOLDMAN  PROFILE  TABULATIOM  32  POINTS,  OELTA  AT  POINT  32 


I 

y 

PT2/P 

P/Pf) 

TO/TOD 

M/HD 

U/UO 

T/TO 

rho/rhou 

1 

0,0000" 

too 

1 , 0000"t00 

NM 

0.6500A 

0.00000 

0.00000 

2.35493 

0.00000 

2 

3.2000" 

-05 

2. I328"t00 

NM 

0.78189 

0.30556 

0.45948 

2.26130 

0,20319 

3 

1.0800" 

-O'l 

3.A  133"t00 

NM 

0.61146 

0.41667 

0.59075 

2.01018 

0.29388 

A 

1.3300" 

-OA 

A.223a"t00 

NM 

0.82070 

0.47222 

0.OA5AA 

1 .86816 

0.34549 

5 

1.S900" 

-OA 

A,6695"tOO 

N“ 

0.82625 

0.50000 

0.67099 

1.80090 

0.37258 

6 

2.1000" 

-OA 

5.6AOA"tOO 

NM 

0.8373A 

0.55556 

0 . 7 1 8 1 A 

1 .67096 

0.42978 

7 

2.6000" 

-OA 

6. 165A"tOO 

M“ 

0.84658 

0.58335 

0.7A150 

1.61579 

0,45641 

e 

3. 1 100" 

-OA 

6.7165"t00 

NM 

0.85582 

0.61111 

0.76378 

1.56205 

0.48896 

9 

A. 1300" 

• OA 

7.2937"t00 

NM 

0.66691 

0.63889 

0.78588 

1.51310 

0.51939 

to 

A.6AOO" 

-OA 

7.2937"t0(l 

MH 

0.87246 

0.638,19 

0.78839 

1.52277 

0.51773 

11 

5.A000" 

-OA 

7.6969"t00 

NM 

0.87616 

0,66667 

0.80621 

1.46243 

0.55128 

12 

6.6700" 

-OA 

9.1813"tOU 

NM 

0.68540 

0.72222 

0.83983 

1.35219 

0.62109 

13 

7.9A00" 

-OA 

9.662A’tOO 

NM 

0.89464 

0.75000 

0.85756 

1.30738 

0.65593 

19 

l.OABO" 

-03 

1.1302"t01 

NM 

0.90943 

0,80556 

0.88903 

1.21799 

0.72992 

IS 

I.ITSO" 

-03 

1.2061"t01 

NM 

0.91867 

0.83333 

0.90A66 

1.17852 

0.76763 

16 

1.3020" 

-05 

1.28A6"tni 

NM 

0.92421 

0.S61I1 

0.91785 

1.13613 

0,80788 

17 

1.3T80" 

-03 

1.36S6*t01 

NM 

0.92791 

0.88889 

0.92953 

1.09352 

0.85003 

IS 

1.5560" 

-03 

l,AA92"t01 

NM 

0.93715 

0.91667 

0.9A3A3 

1.05924 

0,89067 

19 

1.7BA0" 

-03 

1.555A“t01 

NM 

C. 94640 

0.94444 

0.95683 

1.02640 

0,93222 

20 

1.9370" 

-03 

1.62A2"t01 

NM 

0.95009 

0.97222 

0.96696 

0.98920 

0,97752 

21 

2.O6A0" 

-03 

1.62A2"t01 

NM 

0.95194 

0.97222 

0.96790 

0.99112 

0.97657 

22 

2.2160" 

-03 

1.7156"t01 

NM 

0.95379 

1.00000 

0.97662 

0.95379 

1 .02394 

23 

2.3180" 

-03 

1.71S6"t01 

NM 

0.95564 

1.00000 

0.97757 

0.95564 

1.02295 

2A 

2.A190" 

-03 

1.71So"tOl 

NM 

0.95564 

1.00000 

0.97757 

0.95564 

1.02295 

25 

2.A560" 

-03 

1.7l56"t01 

NM 

0.95749 

1.00000 

0.97851 

0.95749 

1.02196 

26 

2,5720" 

-03 

1.71S6"t01 

NM 

0.95749 

1.00000 

0.97851 

0.95749 

1.02196 

27 

2.6260" 

-03 

1.7lS6"t01 

NM 

0.95933 

1.00000 

0.97906 

0.95933 

1.02097 

2S 

3. 5660* 

-03 

1.7156*t01 

NM 

0.96303 

1.00000 

0.98134 

0.96303 

1.01901 

29 

A. 3500" 

-03 

1.7156"t01 

NM 

0.96673 

1.00000 

0.98522 

0.96673 

1.01706 

30 

6.3620" 

-03 

I.7156"t01 

NM 

0.97597 

1.00000 

0.98791 

0.97597 

1.01224 

31 

1.1970" 

-02 

1.7156"t01 

NM 

0.99630 

1.00000 

0.99815 

0.99630 

1,00185 

D 32 

1.6796" 

-02 

1.7156’tOl 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT  VARIABLES  Y,T0,M  ASSUME  P»PD 


6901020a  BQLOMAN  I'ROFILE  TABULATION  31  POINTS,  DELTA  AT  POINT  31 

I y PT2/P  P/PO  TO/TOO  M/MD  U/UO  TVTO  «HO/RMOl)*U/UD 


1 

O.OOOO'tOO 

1 .OOOO'tOO 

NM 

0.58957 

0.00004 

0.00000 

2.97735 

0.00000 

2 

3,2000"-05 

1.6913"+00 

NM 

0.74212 

0,20000 

0.35918 

3.22520 

0.1 1 137 

3 

l,0800"-04 

3,0492’+00 

NM 

0.77180 

0.31111 

0.52059 

2.79999 

0.I8S92 

4 

2.6000*-04 

4.669S’t00 

NM 

0.81262 

0.40000 

0.63120 

2.49012 

0.25348 

5 

3.6200"-U4 

S.6404"tOO 

NM 

0.82560 

0.44444 

0.67641 

2.31627 

0.29203 

6 

5,1400"-04 

6,7165"»00 

NM 

0.63859 

0.48889 

0.71716 

2.15187 

0,33327 

7 

9.2100'-04 

8.526t"t00 

NM 

0.86271 

0,55556 

0.77306 

1.93630 

0.39925 

8 

I.S810"-C3 

1,2061*901 

NM 

0.89239 

0,66667 

0.84577 

1.60950 

0.52549 

9 

2.l400"-03 

l,5354"901 

NM 

0.91466 

0.75556 

0.89227 

1.39483 

0.63979 

10 

2.6460"-03 

1.8095*t01 

NM 

0.91135 

0.82222 

0.92230 

1.25625 

0.73300 

u 

3.1560"-03 

2,106S*901 

NM 

0.94620 

0.88889 

0.94611 

1.13769 

0.85357 

12 

3,3S90"-03 

2.21tl"t01 

NM 

0.94991 

0.91111 

0.95547 

1.09973 

0.86082 

13 

3.6130"-03 

2,3179"t01 

NM 

0.95547 

0.93333 

0.96347 

1 .06562 

0.90414 

14 

3.8670"-03 

2.4273*t01 

NM 

0.95918 

0.95556 

0.97028 

1.03105 

0.94106 

15 

4.0700"-03 

2.5393"t01 

NM 

0.96104 

0.97778 

0.975A9 

0.99615 

0.9T967 

16 

4.3240"-03 

2,5393"t01 

NM 

0.96269 

0.97778 

0.97684 

0 .69807 

0.97672 

17 

4.4770"-03 

2.5393"t0l 

NM 

0.96475 

0,97778 

0.97778 

1.00000 

0.97778 

18 

4.6800*-03 

2.6539"t01 

NM 

0.96475 

1.00000 

0.98222 

0.96475 

1.01811 

19 

4.9S40"-03 

2.6539"t0l 

NM 

0.96475 

1.00000 

0.98222 

0.96475 

1.01811 

20 

5,0360"-03 

2.6S39*t01 

NM 

0.96475 

1.00000 

0.98222 

0.96475 

l.OISIl 

21 

S.ia80*-03 

2.6S39"t01 

NM 

0.96660 

1.00000 

0.98316 

0.96660 

1.01713 

22 

5,6960"-03 

2.6539"t01 

NM 

0.96660 

1.00000 

0.98316 

0.96660 

1.01713 

23 

6.2040"-03 

2,6559'tOl 

NM 

0.96846 

1. 00000 

0.98410 

0.96846 

1.01615 

24 

6,4S80"-03 

2.6539"t0l 

NM 

0.97032 

1.00000 

0.98505 

0.97032 

1.01513 

25 

7.9820"-03 

2.6S39"t01 

NM 

0.97403 

1.00000 

0.98693 

0.974113 

1.01325 

26 

9.5060*-03 

2.6539"t01 

NM 

0.97774 

1.00000 

0.98881 

0.97774 

1.01132 

27 

1.0I16"-02 

2.6539"t01 

NM 

0.97959 

l.OOQOO 

0.98974 

0.97959 

1.01036 

28 

1.2S00"«02 

2.6S39"t01 

NM 

0.98701 

1.00000 

0.99349 

0.98701 

1.00656 

29 

1.6tl0"-02 

2.6539" tOl 

NM 

0.99441 

1.00000 

0.99721 

0.99443 

1.00279 

30 

1.66SO"-02 

2. 6539*901 

NM 

0.99814 

1.00000 

0,99907 

0,99814 

1.00093 

D 31 

2.1952"-02 

2.6539*901 

NM 

1.40000 

l.OOOOO 

1.00000 

1.00000 

1.00000 

INPUT  variables  Y,T0,N  ASSUME  PaPD 


I 


SECTION  0;  ADDITIONAL  DATA  - WALL  PRESSURE,  TEMPERATURE  ANP  HEAT  TRANSFER. 
Fron  BoldMn  & Grahtn  (1972). 


STATIONS 

X 

Diameter 

PW/POO 

MD 

Series  01 

Series  02 

PROFILE 
CAT  6901 

AUTHOR'S 

NUMBER 

im 

(AXIAL) 

"" 

EXPERIMENTAL 

TW 

K 

2' 

kg/m  s 

TH 

K 

kg/m^s 

2 

• 114.68 

158. 76 

0.99946 

0.02778 

406.6 

0.717 

376.2 

0.448 

3 

- 89.28 

129.34 

0.99847 

0.04667 

415.7 

0.823 

389.3 

0.598 

XXOl 

- 63.80 

99.92 

0.99565 

0.07894 

446.6 

1.294 

419.6 

0.970 

5 

- S4.81 

89.61 

0.99325 

0.09841 

449.4 

1.455 

423.8 

1.097 

6 

- 46.02 

79.45 

0.98887 

0.12655 

448.1 

1.638 

427.7 

1.174 

7 

- 37.08 

&9.14 

0.9804 

0.16840 

454.8 

1.891 

434.6 

1.336 

B 

- 28.19 

58.83 

0.9624 

0.23463 

463.9 

2.390 

444.4 

1.716 

9 

- 15.57 

44.70 

0.8399 

0.50553 

479.5 

3.122 

456.9 

2.088 

10 

- 4.SS 

38.35 

0.5733 

0.92813 

461.0 

3.382 

457.3 

2.348 

THROAT 

11 

0 

37.90 

0.4600 

1.11446 

478.8 

3.347 

467.7 

2.299 

12 

3.30 

38.15 

0.3733 

1.27507 

468.9 

2.587 

445.9 

1.828 

13 

6.48 

39.12 

0.2785 

1.48469 

459.8 

2.383 

441.3 

1.701 

Id 

9.96 

40.74 

0.2084 

1.68125 

451.7 

2.229 

436.7 

1.708 

IS 

16.10 

43.99 

0.1820 

1.77070 

452.5 

2.299 

434.5 

1.610 

XXOZ 

16 

31.01 

51.87 

0.1125 

2.08183 

444.2 

1.955 

424.8 

1.399 

17 

69.49 

72.69 

0.0375 

2.78852 

411.0 

0.970 

397.8 

0.893 

XX03 

18 

138.89 

109.78 

0.0094 

3.73770 

365.8 

0.412 

350.5 

0.356 

19 

208.31 

147.12 

0.0038 

4.42415 

330.0 

0.214 

321.6 

0.193 

XX04 

19a 

241.79 

165.19 

0.0027 

4.70038 

- 

- 

- 

- 

20 

280.21 

185.93 

0.0024 

4.7980 

321.6 

0.174 

316.7 

0.141 

NOTES! 

<)  All  dit*  h«v<  bttn  naniwIlMd  to  the  reservoir  conditions: 

PO  > 2.068  m/*?  TO  - 839  K. 

i)  The  Mil  tenperetures  given  here  were  token  over  o period  of  time,  end  do  not  necessarily  Mtch 
the  voluet  given  with  the  profiles.  The  shape  of  the  distribution  end  the  variation  and  values  of  the 
enthalpy  heat  transfer  coefficient  should,  however,  be  representative. 


c) 


The  heat  transfer  coefficient  h|  Is  defined  as 


whare  q • 

1 ■ 
ad  • 

w • 


heat  flux  rate  / unit  area 
enthalpy  of  fluid 
at  recovery  temperature 
at  wall  temperature 


H : Approximately  1.4  rising  to  3 
R THETA  X 10'^  : 4 - 2 

6902 

TH/TR  : 1 

FPG  - AW 

Continuous  running  tunnel  with  a single  block  half-nozzle.  W • 80  mm. 
PO  : 0.1  MN/m^  TO  : 300  k.  A1r.  RE/m  X 10‘*  : 10  - 15. 

MICHEL  R.,  QUEHARD  C.  and  ELENA  H-P.,  1969 

« Distributions  tie  vltossss  des  couches  llmltes  turbulentes  I 

an  bcoulement  compressible,  uniform  ou  acc616r(.  La  Recherche  Alrospatlale  no  128,  33-47, 
And  Michel  R.,  private  communication. 

1 The  test  boundary  layer  was  formed  on  a straight  wall  ( U • 60  mn  ) opposite  a rigid  nozzle  block.  Three 

tests  were  made.  For  series  01  the  throat  height  was  35  mm  and  the  flow  expanded  to  the  nozzle  design  Hach 

number  of  1.4,  The  nominally  uniform  flow  Is  then  accelerated  by  expansion  waves  originating  from  a 
convex  circular  are  continuation  (radius  182  mm)  of  the  upper  surface  of  the  nozzle.  For  the  second  test 
the  circular  arc  was  replaced  by  a sharp  comer  turning  the  flow  through  21*’.  For  the  third)  the  sharp 
corner  was  retained  but  the  flat  surface  was  closer  to  the  nozzle  block  so  that  the  throat  height  was 
reduced  to  20  mm  giving  a nominal  (ona-dimanslonal)  Hach  number  of  1.55  Just  before  the  expansion.  The 
test  area  on  the  flat  wall  extended  from  X • - 19  to  X • 120  mm.  In  all  cates  Including  an  Initial  constant 
4 pressure  region  before  entering  (X  • 0)  the  reflected  wave  expansion.  The  tests  were  complete  upstream  of 
a>ty  second  reflection  of  the  expansion, 

C Static  pressure  (tapping  diameter  0.6  nn)  could  be  measured  at  10  nm  Intervals  along  the  flat  test  surface. 

'/  The  wall  "was  adiabatic"  but  no  measuremants  of  temperature  were  made.  Pitot  profiles  were  obtained  with 

9 an  FPP  (h^  ■ 0.18,  h2  • 0.03,  bj  • 2 mm)  and  the  data  was  reduced  assuming  no  normal  pressure  gradient 
and  a modified  Crocco  relationship  (Hichel,  1963)  for  the  total  temperature,  with  a recovery  factor  of 
0.9.  For  each  case  at  least  two  profiles  out  of  a total  of  12  were  taken  In  the  flow  upstream  of  the 

12  expansion.  The  editors  have  assumed  that  tha  flow  was  adiabatic  and  applied  the  usual  Crocco-Van  Driest 

temperature  velocity  relationship  with  a recovery  factor  of  0.896. 

§ DATA:  6902  0101-0313.  Pitot  profiles.  NX  • 12.  13. 

15  Editors'  comments 

These  teste  were  performed  at  relatively  low  Reynolds  number,  and  the  profiles  downstream  of  the  fourth 
station  almost  certainly  display  marked  re-lamlnarlsatlon  characteristics.  Comparisons  ere  not  possible, 
the  most  nearly  matched  available  data  (Pailuk  et  a1.  - CAT  6504,  Thomas  - CAT  7401)  being  at  much  higher 
Reynolds  number. 

Tha  expansion  was  applied  at  a reflected  wave  so  that  normal  pressure  gradient  effects  should  be  small 
except  at  the  start,  near  X • 0.  The  author  writes  that  "results  from  regions  where  a normal  pressure 
gradient  could  be  noticed  have  not.  been  retained". 

Tha  physical  scale  of  the  equIpoMnt  Is  sewll,  and  SNasurements  do  not  extend  within  the  momentum  deficit 
peak,  to  that  Integral  values  should  be  treated  with  reserve. 


CAT  6402  tWCHCL  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  St  UNITS. 


RUN 

MQ  • 

TW/TR* 

RE02W 

CF 

hl2 

H12K 

PN 

PD 

X * 

POO* 

PW/PD* 

RED20 

CQ 

H32 

H32K 

TW 

TO 

RZ 

TOD* 

SN  • 

02 

PI2 

H42 

D2K 

UD 

TR 

^'»0^0101 

l.J<>00 

1.0000 

2.190B**O3 

N'* 

2.1978 

1.4030 

3.19qJ"+04 

3. 1942"*04 

■7.OOC0*-0  J 

U002J"t03 

1 .0000 

3,2909*»03 

.)« 

1,7916 

1.7850 

2.0839"t02 

2,1422**02 

INFIMITF 

2.<»7tf0’'*('2 

0.0000 

2.19*9’-04 

NW 

0.0519 

2.4702"-OM 

4.0790*+02 

2.U839«*02 

64020IU? 

1.4420 

1.0000 

2.7192*+03 

2.1949 

1.3534 

3.0O82**U4 

3.00  .!**0« 

1.2ft00"-0« 

t.Ol*0«*05 

i.oono 

1.5121**03 

1.5130 

1.8071 

2.8S99**02 

2.0«35"*02 

INFINITF 

2,<I500"*02 

0.0000 

2.312S"-04 

HH 

0.0154 

2,5949*-04 

4.1732**02 

2.8599“*02 

fctOJOlOJ 

1.1000 

1 .0000 

2.4052**03 

HP 

2.2409 

1.3379 

2.7172**04 

2.7172"  + 0<1 

i.eooo’-oj 

».R750**04 

1.0000 

3.1*42*«03 

IIP 

1.5242 

1.8183 

2.9225**02 

2.0828**02 

INFINITE 

J.0200"t02 

0.0000 

2.2l62"-04 

MP 

0.0559 

2.4957*-04 

4.5403**02 

2.9225**02 

6402UI04 

1.1700 

1.0000 

2.2511**03 

HP 

2.3114 

1.3313 

2.4«01"*OU 

2.4401**04 

Z.NOOO»«0? 

0.4220**04 

1 .0000 

3.0301**03 

NP 

1.5319 

1.8254 

2.8660**02 

1,9«93**02 

INFINITE 

2.<»700*t02 

0.0000 

2.I231*-04 

HP 

0.0629 

2.4022*~U4 

4.4395**02 

2.8680**02 

6N02010S 

l.btIO 

1.0009 

2.1935**03 

NM 

2.3590 

1.3226 

a.2998**04 

2.2998**04 

2,B500*-02 

4.R^50"*04 

1.0000 

2.4973**P3 

NP 

1.6355 

1.8315 

2.8641**02 

1.9518**02 

INFINITE 

2.<)70J**0a 

0.0000 

2.111'I"-04 

NP 

0.0655 

2.3940*-04 

4.5235**02 

2.8641**02 

6N92VI0B 

1.7000 

1.0000 

2.0*26**03 

N« 

2.4475 

1.3063 

1 .9804**04 

1 ,9804**04 

J.<»000*-«2 

<l.77i0“*(l4 

1 ,9009 

2.9010**03 

NP 

1.5490 

1.8409 

2.4169**02 

l.882l**02 

INFINITE 

2.R700**02 

0.0000 

2.1463*‘04 

.•;» 

0.0704 

2.4443’>04 

4.6761**02 

2.8569**02 

6<)020iaT 

1.7700 

1.01)00 

1.97*2"4fl3 

Nl< 

2.5425 

1.3076 

l,8247**04 

1.8247**04 

4,7500*-02 

l.0015«*05 

1.0000 

2.6494**03 

NM 

1.5494 

1.8409 

2.8366**02 

l.Blb7**02 

INFINITE 

2.95S0"-*02 

0.0000 

2.09«3*-04 

NH 

0.4741 

2.4093*-Q4 

4.7533**02 

2.8366**02 

N492010F 

1,5310 

1.0000 

l,9779*+03 

NP 

2.6046 

1.2881 

1 .6405**04 

1 ,6405**04 

S.b000'*02 

9.9450**04 

1.0000 

2,9173**05 

NH 

1.5600 

1.8509 

2.0457"*02 

l.7748**02 

INFINITE 

2.9700**02 

o.ouoo 

2.2254*-04 

NM 

0,0778 

2.5645"“04 

4.9014**02 

2.8457**02 

6402bt4R 

1.9400 

1,0000 

1.4636**03 

HP 

2.7517 

1.2528 

1.4068**04 

1.406S**04 

7.a000*-02 

1.0025**05 

1.0000 

3.0054**03 

NH 

1.6614 

1.5507 

2,8373»*02 

1.6945‘*02 

INFINITE 

2.9700**02 

0.0000 

2.3790*-04 

H" 

0.0531 

2.7749*-04 

5.0633**U2 

2.8371**02 

64a20Un 

2.0S00 

1,0000 

1.6155**03 

NP 

3.0057 

1.3422 

1.179I**04 

1.179S**04 

s.»oao''-a2 

4,9750"t04 

1 .0000 

2.9016**03 

N« 

1,6353 

1.5206 

2.8259**02 

1 ,61S7**02 

INFINITE 

2.9700"*02 

0.0000 

2.4213*-04 

NM 

0.0873 

2.9302**04 

5,2212**02 

2.8289**02 

kNI)2um 

2.1410 

1,0000 

1.5I76**0S 

NH 

3.0669 

1.2776 

1,0056**04 

1.0086**04 

i.oooo'-ai 

9,5910**04 

1.0000 

3,0060**03 

NP 

1.8652 

1.5511 

2.8220**02 

l.54t7**02 

INFINITE 

2.9700»*02 

0.0000 

2.6430*"O« 

NP 

0.0930 

3.»633"-04 

5.3486**02 

2.8220**02 

*<>029112 

2.2*00 

1,0000 

1,6554**03 

NH 

3.2772 

1.2556 

5.4756**03 

8.4756**03 

l.UOOX'OI 

9.9S50**04 

1.0009 

2.91T1**03 

NH 

1.8612 

1.6452 

2.8139**02 

1.4692**02 

INFINITE 

2.9700«*fl2 

0.0000 

2.6<>62*-04 

NM 

0.0978 

3.3004"-04 

5.4923**02 

2.8139**02 

CAT  690i 


r'ICHCL 


BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  SI  UMTS 


RUN 

MO  • 

Tv./TR* 

HE02M 

CF 

H12 

HI2K 

pw 

PD 

X • 

POD* 

Pn/PO* 

RE02D 

CO 

HJ2 

H12K 

rw 

TO 

RZ 

TOD* 

Sii  * 

02 

PI2 

H42 

D2K 

UD 

TR 

69020201 

i.saoo 

1.0000 

2.*Q11"*01 

NM 

2.2106 

1.4297 

1.272S“*09 

I.2725"*09 

■ 1.9000"-02 

t.0126"t05 

1.0000 

3.5992**01 

fJM 

1 .7900 

1.7041 

2.89'I5"*02 

2.1589**92 

INFINITE 

2.9800”+02 

0.0000 

2.3S29*-09 

NM 

0.0510 

2,649U"-('9 

9.0646"*0P 

2.0945"*02 

69020202 

i.saoo 

1.0000 

2.e960**01 

NW 

2.2095 

1.9219 

l.PlSR'tOU 

1.2159", 1)9 

■6.0000"-01 

1.0012**05 

1.0000 

1.6650**01 

NM 

1.7079 

1.7609 

2.9170**02 

2.1759**02 

INFINITE 

1.0090**02 

0.0300 

2.«030*-09 

NM 

0.0509 

2.7912"-09 

4.a009**02 

2.9170**02 

69020201 

1.9200 

t.nooo 

2.9352**03 

NM 

2.2011 

1.1750 

1,0587**04 

3.0567**09 

6.5000"-OS 

1.0012**05 

1,0000 

3.7577**0l 

NM 

1.7965 

1.7909 

2.9608**1)2 

2. .799**02 

INFINITE 

1,0520**02 

0,0000 

2.6166*-09 

NM 

0.0511 

2,9510"-O9 

4.1PBT"*02 

2.9608"*02 

69020209 

1.6200 

1.0000 

2.3391**0l 

NM 

2.1461 

1.1002 

2.2639**04 

2.2619"*09 

Z.OOOO'oOZ 

9.9125**09 

1,0000 

3.202T**01 

NM 

1.0460 

1.6402 

2.0949**02 

1.9396"*02 

INFINITE 

2.9500**02 

0,0000 

2.2576*-09 

NM 

0.0661 

2,550o"-04 

4.5177"*02 

2.0949**02 

69020205 

1,7500 

1 .0000 

1.0969**01 

NM 

2.5126 

l.llDO 

1.8701**04 

1 .0781**09 

2.7SOO»-02 

9.9992**09 

1.0000 

2.7079**01 

NM 

1.6572 

1.049] 

2,9999"*02 

1 .9019**02 

INFINITE 

1,0660**02 

0.0000 

2.000a**09 

UH 

0,0714 

2,3720*-n9 

9,0302**02 

2.9949**02 

69020206 

1,0500 

1.0000 

I.7191**01 

NM 

2.6456 

1,1074 

1,6075**09 

1.6075**04 

J.9000«-02 

9.9725**09 

1.0000 

2.5651**01 

NM 

1.0632 

1.0527 

2.9269**02 

l.ai42“*02 

INFINITE 

1.0560**02 

0,0000 

2.0917*-09 

rjM 

0.0701 

2,340l*-04 

9,9960**02 

2.9269**02 

69020207 

1,0900 

l.POOO 

1.7010**03 

NM 

2.6041 

1.2912 

1 ,5019**09 

l.SOI4**04 

J.7000'«02 

9.9192**09 

1 .0000 

2.6099**01 

NM 

1.0695 

1.0602 

2.8126**02 

1,7149**0? 

INFINITE 

2.9900**02 

o.oooo 

2.0710"-09 

NM 

0.0006 

2.i831"-09 

9.9621**02 

2.0126**02 

690202US 

2.0500 

1.0000 

1.6957**01 

NM 

2.9041 

1.2809 

l.i88S**09 

1.1085**04 

4.a000*-02 

t.0052*+05 

1,0000 

2.6170**03 

NM 

1.0795 

1.0672 

2.9166**02 

1 .6617**02 

INFINITE 

1,0620**02 

0.0000 

2.2609*-09 

NM 

0.0090 

2.6267'-fi9 

5.1015"*02 

2.9166**02 

69020209 

2.1000 

1 .0000 

1.51S1**03 

NM 

1.1290 

1.2912 

9,6071**01 

9.6071**01 

s.eooo*>02 

1,0019**05 

1.0000 

2,5696"*03 

NM 

1 .0759 

1.0509 

2,901l**02 

1 .5660**02 

INFINITE 

1,0560**02 

0,0000 

2.1SI8*'04 

riM 

0,0940 

2.7802“-09 

5,9711**02 

2.9011**02 

69020210 

2,2900 

1.0000 

1 .94«S**01 

NM 

1.2955 

1.2761 

0.1227**03 

6.1227**03 

6.7000<>02 

9,9992**09 

t .0000 

2,5173**01 

NM 

1 .0614 

1.0610 

2.6010**02 

1.4052**02 

INFINITE 

1.0910**02 

0.0000 

2.4326*«04 

NM 

0.0990 

2.9l05*-04 

5.5956**02 

2.0010**02 

69020211 

2.1000 

1,0000 

t.43ll**0l 

NM 

1.4993 

1.2740 

7,0969"*01 

7.0969**01 

7.6500*-02 

9.9050**09 

I. 0000 

2.5795**01 

NM 

1.0069 

1,0665 

2.0905**02 

1 .9109**02 

INFINITE 

1.0600**02 

0,0000 

2.6433*>04 

NM 

0.1010 

1.10I9*>04 

5,7211**02 

2.09b5**02 

69020212 

2,5600 

1.0000 

1.1517**01 

NM 

1.0121 

1.2951 

5,1208**111 

5.120«**0l 

9.9000*»02 

9,9792**09 

l.nooo 

2.6160'*01 

NM 

1.8735 

1.0500 

2.0004**02 

1.3206**02 

INFINITE 

1,0700**02 

0.0000 

2,9500*»04 

NM 

0.1101 

3.7tOI*«04 

5.9162**02 

2.6809"*02 

6902-H-3 


CA1  6402 

MICHEL 

BOUNDARY  CONDITIONS  AND 

EVALUATED 

DATA.  31  UM 

TS. 

RUN 

MD  >1 

Ti'./TR* 

RE02W 

cr 

H12 

HI2K 

PH 

PD 

X • 

POO* 

PU/PD* 

RE02D 

CQ 

HJ? 

H12R 

TH 

TD 

RZ 

Ton* 

S.l  • 

02 

PI2 

H42 

D2K 

UD 

TR 

64020101 

1 ,5«00 

1.0000 

2.2327"*01 

NP 

2.1415 

1.4121 

2.5844"*04 

2.5844**04 

-l.JOOO"-02 

1.005o"*05 

1.0000 

2.4715**03 

1.7674 

1.7805 

2.8458"*U2 

2.0121**02 

infinite 

2.4460"*ri2 

0.0000 

2.0617*-04 

NP 

0,0548 

2.ie46"-0« 

4,4015**02 

2.895«"*02 

6402010? 

WSOlO 

1.0000 

2.2424*t0i 

rjp 

2.1512 

1.1774 

2.5508**04 

2,5308"*u4 

-S.0000*-01 

4,4200"*04 

1.0000 

1.06I7**01 

NP 

1.8005 

1.7944 

2.8518**02 

1.4474**02 

INFINITE 

2.4110"*02 

0.0000 

2.1114*-04 

0,0605 

2.4289"-04 

4.5780**02 

2.85ie**02 

64020101 

1.7450 

1.0000 

1.7612**01 

NM 

2.5625 

1.1471 

1 ,9045"*04 

1.4041**04 

I.l000*>02 

1.0062"*05 

t.uooo 

2.5115**01 

NP 

1.8341 

1.8211 

2.9201**02 

1.8844**02 

INFINITE 

1.0400**02 

0,0000 

1.8424*-04 

NP 

0.0722 

2,1414"-(14 

4,«091**02 

2.4201**U2 

64020104 

1,4100 

1.0000 

1.6487**01 

NK 

2.7565 

1.2492 

1.40B5**U4 

1.4081**04 

1.4000>*02 

9.5050**04 

1.0009 

2.5180**01 

NM 

1.8611 

1,8513 

2.6228**02 

I.6424**02 

INFINIIr 

2.4540**02 

0.0000 

1.446S"-04 

NP 

0.0626 

2.1269"-n4 

5.0147"*02 

2.8228**02 

6402010^ 

2.1150 

1.0000 

1,1688**91 

MM 

1.0572 

1.1128 

l.0561"*04 

I,0561**04 

2.7500"-02 

4,8570**04 

1.0000 

2.2184**01 

NH 

1.8655 

1.8504 

2,8146**02 

I.S621**02 

INFINITE 

2.4600**02 

0.0000 

1.4111*-04 

NP 

0.0416 

2.1001"-04 

5.1005**02 

2.8146**02 

64020106 

2.2150 

1.0000 

1.1047**0l 

NM 

1.2808 

1.1111 

8.8607**01 

«.B607**01 

1.4000"<02 

t.0008**05 

1.0000 

2.2445**01 

NM 

1.8650 

1.8442 

2.7815**02 

1.4677**02 

INFINITE 

2.4140**02 

0.0000 

2.0017*-04 

UM 

0,0464 

2.4219*-04 

5.4288**02 

2.7815**02 

64020107 

2.1500 

1,0000 

1.2140**01 

NM 

1,4714 

1.1214 

7.1420**01 

7.1420**01 

4.0000‘«02 

4.44S0"*04 

1.0000 

2.1717**01 

NP 

1,8680 

1.8459 

2.8069**02 

1.4108**02 

infinite 

2.4640"*02 

0.0000 

2.0408*«04 

NP 

0.1020 

2.S617*-04 

5.5964**02 

2.8064**02 

6402010F 

2.4600 

1.0000 

1.9846**01 

NM 

1,6778 

1.1129 

6.2188**01 

6.2188**01 

4.6000*>02 

1.0016**05 

1.0000 

2.0247**01 

NP 

1.8761 

1.8525 

2.8028**02 

1.1646**02 

infinite 

2.4720"*02 

0,0000 

2.0617*«04 

fJP 

0.1068 

2.541b*>04 

5.7191*+02 

2,«028**02 

64020104 

2.5450 

1.0000 

1.0215**01 

UH 

1.7440 

l.lOlO 

5.4902**01 

S,4402**01 

5.t000*>02 

1.0060**05 

1.0000 

1.4716*+01 

NH 

1.8816 

1.8581 

2.8145**02 

1.1026**02 

INFINITE 

2.4900**02 

0.0000 

2.1102*>04 

NM 

0.1184 

2.6)57*-(l4 

5.8218**02 

2.8145**02 

64020110 

2.6100 

i.ouoo 

4,5665**02 

NP 

4.0270 

1.1500 

4,8D54**0l 

4,8054**0l 

5.6000«-02 

1.0044**05 

1.0000 

1.4017**01 

NM 

1.8774 

1.8469 

2.8654**02 

1,2797**02 

infinite 

1.0500**02 

0,0(100 

2.1420*«04 

NM 

0.1111 

2.7680*«04 

5,9651**02 

2.8654**02 

64020111 

2.7250 

1.0000 

9.1127"*02 

NM 

4.1678 

1,1062 

4.1611**05 

4.1611’*05 

6.2100«-02 

1.0068**05 

1.0000 

1.8m**03 

NH 

1.8811 

1.8519 

2.6464**02 

1.2211**02 

INFINITE 

1.9i50'*02 

0,0000 

2.26t4*«04 

NP 

0,1169 

2.8S14*»(I4 

6.0378**02 

2,8464**02 

64020S1? 

2.8000 

1.0000 

8,8166*t02 

NP 

4.3287 

1.3062 

1,6496**01 

1,6446**01 

6.eooo’-o2 

1,0040**05 

1.0000 

1.8806**01 

NM 

1.8841 

1.8547 

2.8421**02 

l,1814**02 

INFINITE 

1.0150**02 

0.0000 

2.1S45*-04 

NH 

0.1197 

1.0226*-II4 

6.1011**02 

2.8423**U2 

64020111 

2.4050 

1.0000 

4,0614**02 

NH 

4.6022 

1.1455 

1,0464**01 

1,0464**01 

7.6300"«02 

4.8570"*04 

1.0000 

2.0082**01 

NP 

1.8797 

1.8422 

2.8415**02 

1.1110"*02 

infinite 

1.0400**02 

o.ooou 

2.7265"-04 

NM 

0.1228 

l,5612*-04 

6,1441**02 

2.8415**02 

f)902-('-l 


6902C3H2  MICHt'L 

PROFILE 

TAftULATIOn 

27 

POINTS,  DELTA  AT  POINT  27 

1 

y 

PT2/P 

P/PO 

TO/Too 

M/MP 

U/UD 

T/1P 

RHQ/PHni)«U/l)0 

1 

O,0OOO"*OD 

1 .0000**01) 

0.96619 

0.00000 

0.00009 

1.42775 

0.00000 

S 

9,0000"-05 

1 ,5591"*00 

NM 

0.97852 

0.SI212 

o.onoTo 

1.27340 

0.47171 

J 

1 .0030"-04 

1 .5669"*00 

NM 

0.97865 

0.51550 

0.60190 

1.27175 

0.47406 

n 

1 .doao'-ou 

1 .6029"*no 

NM 

0.97924 

0.54980 

0.01620 

1.26428 

0,46697 

'i 

1 .4000“-04 

1 .6J6ii“tOl) 

NM 

0.97977 

0.562^1 

O.ollOO 

1.25744 

0.50181 

b 

1 .b00U"-04 

1 ,6791**0U 

rjM 

0.98041 

0,57810 

0. 64020 

1.24914 

6.51712 

7 

1 .8000"-04 

1 .7163"*00 

UM 

0.96098 

0.59122 

0.65090 

1,24265 

0.53050 

U 

2.0000"-04 

1.76?2**00 

NM 

0.98165 

0.60667 

0.67180 

1.23355 

0.54621 

9 

2,50u0''>U4 

1 .8481**00 

NM 

0.98285 

0.61191 

0.69970 

1.21831 

0.57411 

10 

1.00UO'>04 

1.9095**00 

NM 

0.90166 

0.65200 

0.71670 

1.26801 

0.59128 

11 

l.S0OO"-04 

1.9692**00 

NM 

0.90442 

0.66895 

0.71210 

1,19817 

0.61 108 

12 

b.OOOV-^DO 

2.n216**00 

NM 

0.90509 

0.68172 

0.74580 

1, 18481 

0.62d81 

11 

4.S000"-04 

2.0712**00 

NM 

0.90568 

0.69677 

0.75760 

1.18224 

0,64082 

14 

S.0000"«04 

2.1265**00 

NM 

0. 98611 

0.71019 

0.76980 

1.17427 

0.65556 

15 

b.0000"-04 

2.2266**00 

NM 

0,98745 

0.71496 

0.79150 

1.15978 

0.68246 

16 

7.0000"»04 

2.1204**00 

NM 

0.96848 

0.75698 

0.01060 

1.14669 

0.70690 

17 

8.0000"'04 

2.4095**00 

NM 

0.98942 

0.77714 

0.82780 

1.11461 

0.72957 

16 

1.0000"-01 

2,S921**00 

NM 

0.99128 

U.SIbSO 

0.86060 

1. 11095 

0,77466 

19 

1.2000"-01 

2.7864**00 

NM 

0.99116 

0.B5601 

0,09250 

1.08702 

0. 82105 

20 

1 ,4000“»01 

2.9615**00 

NM 

0.99477 

0.88976 

0.91840 

1.06657 

0.86155 

21 

l.bOOO”>Ul 

1.1547**00 

NM 

0.996*7 

0.92541 

0.94600 

1.04445 

0.90511 

22 

i.aooo’-oi 

1.2968**00 

NM 

0.99767 

0.95070 

0.96470 

1.02967 

0.91691 

21 

2.0000«-D1 

1.4201**00 

NM 

0.99868 

0.97208 

0.90020 

1.01677 

0.96401 

24 

2.2000'-01 

1.5122**00 

NM 

0.99942 

0.98765 

0.99110 

1.00741 

0.98401 

25 

2.400U'>01 

1.8545**00 

NM 

0,99975 

0.99471 

0.99610 

l.unllb 

0.99110 

2b 

2.b000‘«03 

1.8784**00 

NM 

0.99994 

0.99872 

0.99410 

1.00077 

O.99013 

0 27 

2,8DOO''-Ol 

1.8861**00 

NM 

1.00000 

1.00000 

1.06000 

1,00060 

1 .00000 

INPUT 

VIPIIBLES 

y.U/l)OiT/TO 

AS)UMt  PIPO 

69020105  MICIICU 

PRorii.e 

TAnUEATlON 

17 

POINTS,  9ELTA  AT  POINT  17 

! 

y 

PT2/P 

p/pn 

TO/TOD 

N/MO 

U/UO 

T/ro 

HHn/PHOD*U/UD 

1 

O.OOOO'tOO 

1,0000**00 

IIM 

0.95089 

0.00000 

0.00009 

1.80166 

0,00000 

2 

9.0000*-05 

2,0008**00 

NM 

0.96901 

0.44497 

0.60740 

1.50586 

0.40136 

1 

1.0000*«04 

2.0712**00 

tIM 

0.96985 

0.50862 

0.62110 

1.49217 

0.41617 

4 

1,2000*. 04 

2,1980**1)0 

NM 

0.97126 

0.51112 

0.64400 

1.46915 

0.41815 

5 

1.4000*. 04 

2.1691**00 

NM 

0.97111 

0.56112 

0.67100 

1,41851 

0.46784 

1 6 

1,6000*. 04 

2.8162**00 

NM 

0.9746} 

9.58470 

0.64510 

1.41467 

0.49170 

, 7 

1 ,8000*. 04 

2,6778**00 

N“ 

0.97621 

9.60916 

0.71800 

1.18816 

0,51716 

: 8 

2. 0000*. 04 

2.8176**00 

liW 

0.97752 

9.62975 

0.73610 

1.16762 

0.53862 

f ’ 

2.8000**04 

1.1121**00 

NM 

0.98012 

9.67017 

0.77150 

1.12443 

0.58249 

t >0 

1,0000**04 

1.1826**00 

HM 

0.98216 

9.70517 

0.80050 

1.28794 

0.62154 

[ ■■ 

1.8000“»04 

1.6607'*00 

NM 

0.98451 

0.71947 

0.82760 

1,25257 

0.66072 

V 12 

4.0000**04 

1.9240**00 

l»M 

0.98646 

9.77025 

0.85110 

1.22094 

0.69708 

4.8000*«04 

4.1184**00 

NM 

0.98797 

9,79419 

0.86890 

1.19640 

0.72626 

•« 

5.0000**04 

4.2987**00 

NM 

0.98905 

9.61191 

0.88150 

1. 17872 

0.74784 

f IS 

b.0000**04 

4,4842**00 

NM 

0.99026 

9.81174 

0,89540 

1,15892 

0.77261 

f 16 

7.0000**04 

4.8925**00 

NM 

0.99095 

9.84199 

0.90120 

1.14766 

0.78698 

8.0000**04 

4.6415**00 

HM 

0.99127 

0.84318 

0.90680 

1.14246 

0,79171 

18 

9,0000**04 

4.7069**00 

NM 

0.99167 

9.85490 

0.91120 

1.11664 

0.80208 

i 19 

1.0000**0] 

4,7580**00 

NM 

0.99198 

9.86011 

0.71470 

1.11092 

0.80881 

; 20 

l.2000‘*01 

4.8212**00 

NM 

0.99218 

9.86675 

0,91910 

1.12445 

0.81718 

1.4000**01 

4,9125**00 

NM 

0.99101 

0,87770 

0.92610 

l.llltO 

0.81166 

1 22 

1,6000**01 

8.0714**00 

NM 

0.99184 

0,89147 

0.91520 

1,10052 

0.84978 

\ 21 

1.8000**01 

5.1875**00 

NM 

0.99451 

0.90279 

0.94240 

1.08969 

0.86484 

24 

2.0000**01 

5.1155**00 

NM 

0.99551 

9.91701 

0.95130 

1.07617 

0.88196 

1 2S 

2.2000**01 

5.4766**00 

NM 

0.99610 

0.91016 

0,95950 

1.06161 

0.90211 

1 2* 

2.4000**01 

5,8881**00 

NM 

0,99670 

0.94078 

0,96580 

1.05189 

0.916U1 

2.6000**01 

5.7188**00 

NM 

0.99747 

0.95419 

0.97190 

1.04110 

0.91528 

28 

2.8000**01 

5.8294**00 

NM 

0.99795 

0.96292 

0.97890 

1.01147 

0.94720 

29 

1.0000**01 

5.9107**00 

NM 

9,99846 

0.97206 

0.98420 

1.02511 

0.96007 

10 

].2000'*01 

6. 0106**00 

NM 

8.99886 

9.97921 

0.98810 

1.01865 

0.97021 

11 

1.4000**01 

6.0899**00 

NM 

0.99925 

0.98625 

0.99210 

1.01210 

0.98025 

12 

1.6000"*01 

6.1442**00 

NM 

0,99951 

0.991OS 

0,99500 

1.00800 

0.98711 

11 

1.8000**01 

6.1869**00 

NM 

11.99972 

0.94479 

0.99710 

1.00464 

0.99249 

14 

4.0000**01 

6.2114**00 

NM 

0.99984 

0.99712 

0.99840 

1.00256 

0.99585 

IS 

4.2000**01 

6.2161**00 

HM 

0.99995 

0.99910 

0.99950 

1.00080 

0.99870 

lb 

4.4000**01 

6.2402**00 

NM 

0.99997 

9.99946 

0.99970 

1.00048 

0.99922 

0 17 

4.6000**01 

6.2464**00 

NM 

1.00000 

1.90000 

1.00000 

1.00000 

1.00000 

INPUT 

; 

i 

j 

i i 

i 1 

i 

i 

VARIA0LE8 

T,U/UB.T/TO 

ASSUME  P6PO 

1 

6902-C-2 


6002CJ09  MJCHEL 

PROriLE 

tabulation 

17 

POINTS,  delta  *T  point  57 

t 

r 

PT2/P 

P/PD 

TO/TOO 

M/MD 

U/DD 

T/TO 

RH0/RHnD*U/UO 

1 

O.OOOO'tOO 

1 .oooo'  + oo 

UP 

0.94111 

O.OOOOO 

0.00000 

2.16068 

0.00000 

i 

9.0000"-05 

1,7689*400 

NR 

0.95654 

0.17356 

0.50940 

1.85950 

0.27194 

) 

1 ,0(ioo'-oa 

1,848S*400 

IIP 

0.95714 

0.38486 

0.52260 

1.84369 

0.28143 

a 

1 ,20l)0*-04 

2.0691*4(10 

U» 

0.9600) 

0.42174 

).S64«4 

1.79095 

0.11514 

5 

1 .4000"»il'l 

2.1342*400 

H« 

0.96296 

0.46147 

0,60740 

1.73247 

0.15060 

ti 

1 ,(>0l)O"-OU 

2.9727*400 

MP 

0.96516 

0.49320 

0.64020 

1.68497 

0.17993 

1 

i.aooo*-o4 

2.8524*400 

UM 

0.96798 

0 52747 

0.67410 

1.63326 

0,41271 

a 

2.0000*-04 

1.1152*400 

IIP 

0.97044 

0.55965 

0.70450 

1.58461 

0,44459 

9 

2.SOOO*>04 

1.6096*400 

IJM 

0.97S67 

0.62876 

0.76S20 

1.48107 

0.5166$ 

to 

1.0000*«04 

4.2511*400 

NP 

0.97877 

0.07045 

0.79690 

1.41989 

0.56265 

11 

4.0000"-04 

5.1006*400 

NM 

0.98199 

0.74324 

0.65260 

1.31656 

0.6477$ 

ti! 

4.5000"»0« 

5.1565*400 

NH 

0.96542 

0.76373 

0.66690 

1.28841 

0.67284 

11 

S.0000**04 

5.6482*400 

NM 

0.98u97 

0.78645 

0.68200 

1.25776 

0.7012$ 

19 

b„0000*-0« 

6.0464*400 

NH 

0.96096 

0.61641 

0.90110 

1.21623 

0.71966 

IS 

7,000«*-04 

6.1114*400 

NM 

0.99011 

0. 61711 

0.91390 

1.19127 

0.76717 

Id 

6.0«00*>04 

6.5026*400 

NM 

0.99110 

0.64941 

0.92110 

1.17593 

0.78129 

17 

a.itoon’^oa 

6.6019*400 

NM 

0.99156 

0,65656 

0.92S1U 

1.16691 

0,79294 

16 

t.OOUO'«01 

6.6411*400 

NM 

0.99171 

0.65931 

0.92690 

1.16149 

0.79666 

19 

l.lOOlf^Ol 

6.6411*400 

NM 

0.99171 

0.65911 

0.92690 

1.16149 

0.79666 

20 

1.2099*>01 

6.6900*400 

NH 

0.99194 

0.66259 

0.92660 

1.15940 

c.eoiii 

2t 

l,1000*-01 

6.7221*400 

NM 

0.99208 

0,66465 

0.93010 

1.15659 

0.60417 

22 

1 .4000''>01 

6.7651*400 

NM 

0.99215 

0.66921 

0.93260 

1.15119 

0,81012 

21 

1 .dOOO'-Ol 

6.9052*400 

NM 

0.99287 

0.87746 

0.93710 

1.14099 

0.02146 

24 

l.6(t«O*-01 

7.0546*400 

NM 

0.99150 

0,66767 

0.94100 

1.12655 

0.815$9 

2S 

2.0000*>01 

7.1149*400 

NM 

0.99101 

0.69110 

0.94600 

1.12197 

0.64316 

2«> 

2.200Q*«01 

7.1077*400 

NM 

0.99451 

0.90466 

0.95210 

1.10689 

0.65941 

27 

2,4900''>01 

7,4259*400 

NM 

0.99500 

0.91249 

0.95650 

1.09878 

0.67051 

26 

2.o0U0'«Ul 

7,5409*400 

NM 

0.99545 

0.92004 

0.96050 

1.08988 

0.68129 

29 

2.8aoa"-ai 

7.6117*400 

NM 

0.99580 

0.92596 

0.96160 

1.00296 

0.88976 

10 

1.0000«>01 

7.7340*400 

NM 

0.99627 

0.91167 

0.96770 

1.07177 

0.90122 

It 

l.S00O‘-01 

6.0161*400 

NM 

0.99712 

0.95200 

0. 97690 

1,05100 

0,92771 

12 

4.0000''<01 

6.2918*400 

NM 

0.99821 

0.96600 

0.98460 

1.01582 

0.95146 

11 

4.SO(10*-01 

8.4988*400 

NM 

0.99694 

0.96064 

0.99090 

I.OPIOI 

0.97049 

14 

s.oouo*-oi 

6.6475*400 

NM 

0.99944 

0.96971 

0.99320 

1.01112 

0.98426 

IS 

s.sooo*>os 

6,7462*400 

NM 

0,99977 

0.99569 

0.99800 

1,00464 

0.99119 

Ih 

A.0000''-01 

8.7926*400 

NM 

0.99992 

0.99649 

0.99910 

1,00162 

0.99766 

0 17 

«.soon*<os 

6,6176*400 

NM 

1.00090 

1.00000 

1.08000 

1,00080 

l.OOOOU 

INI>UT  Vi^UUlCS  Y«U/UCit/TD  ASSUMt  l>*PD 


MKHEL  ^Nome  taiuiation  «1  points,  SILTA  at  point  at 


I 

Y 

PT2/P 

P/PO 

TO/TOD 

H/HB 

U/UD 

t/td 

PHD/PH0D81I/U0 

1 

0.0000*940 

1,0000*900 

NM 

0,91469 

0.00000 

0.00000 

3,51337 

0.00000 

2 

4.0000*«05 

1 , 5017*900 

NM 

0.94550 

0.37041 

0.40670 

3.36314 

0.17979 

1 

l.0000'«44 

1.5311*900 

NM 

0.94SS4 

0.27514 

0.41110 

3.35430 

0.10136 

4 

l.2000*«04 

1.6524*900 

NM 

0.94787 

0.10216 

0.44930 

2.30711 

0.30113 

5 

l.4000*>04 

1.0160*900 

NM 

0.95394 

9.16567 

0.52660 

3,06972 

0.31395 

6 

1.6000**04 

3,3916*900 

NM 

0.95577 

0.19910 

0.56610 

2.03421 

0, 36065 

7 

l.6000*>04 

1.5720*900 

NM 

0,95057 

9.41281 

0.60470 

1.95929 

0.30661 

6 

2.0000**04 

2.6111*900 

NM 

0.96099 

0,45990 

0.63450 

1.90145 

0.31114 

9 

3.SOOO**04 

1,1657*900 

NM 

0.96565 

0.51181 

0.68850 

1.79541 

0.16)96 

to 

1,0000*»04 

1.0605*900 

NM 

0.9693J 

0.95546 

0.72700 

1,71399 

0.43440 

11 

1.5000*«U4 

6.1099*900 

NM 

0.97316 

0,59201 

0.75660 

1.69300 

0.46200 

13 

4.0000“«04 

4,7167*900 

NM 

6.97464 

0.62119 

0.78410 

1.56311 

0.49546 

11 

4,3000*-«4 

5.1455*900 

NM 

0.97711 

0.65411 

0.606VO 

1,5249* 

0.539*5 

14 

5. 4000**04 

5.5114*900 

NM 

0.97943 

P. 68109 

0.62760 

1.47648 

0.56013 

IS 

6.0000*>04 

6.3623*900 

NM 

0.96104 

9.73996 

0.16040 

1.193T6 

0.6'7’7T 

16 

7.0000*-04 

6.7796*t00 

NH 

0,98316 

0.76117 

0.66980 

1.11984 

0.65779 

17 

4.0000*-04 

7.0653*900 

NM 

0.96656 

0.77010 

0.69130 

1. 11117 

0.67970 

16 

9.0000**04 

7.1170*990 

NM 

0.96766 

0.79426 

0.90069 

1.26570 

0.70046 

19 

1.0000’’03 

7,5763*900 

N“ 

0.94660 

0.60005 

0.90850 

1.36406 

0.71670 

20 

1.3000*«U1 

7.4744*900 

NM 

0.94972 

0.62492 

0.91799 

1.21612 

0,74156 

21 

i.40O0'«ai 

6.0669*900 

NM 

0.99041 

0.61560 

0.92170 

1.23197 

«. 755*1 

33 

1.6000**01 

6,1160*900 

NM 

0.991S0 

0.64915 

0,91100 

1,20149 

0.77487 

21 

i.igoo‘>QS 

6.5146*900 

NM 

6. 991 96 

0.65975 

0.91640 

t.l8(,24 

9.78916 

34 

3.0044'*01 

0,7307*900 

NM 

0.99366 

0,67095 

L, 94319 

1.17(1,)$ 

0.60518 

25 

3.400e*«43 

9,0132*980 

NM 

9.99169 

9. £6635 

0.94970 

1.14611 

0.03704 

36 

3.laoo**41 

9.1085*900 

NM 

9.99441 

0.90011 

0.95640 

1.13900 

0.64713 

37 

1.3000*-01 

9.4711*900 

NM 

9.99501 

0.90961 

0.96100 

1.11506 

0.66110 

31 

1.6000‘«41 

9.6547*900 

NM 

0.99555 

0.91997 

0.96510 

1. 10111 

0,67505 

34 

4.0000*>01 

9.6565*900 

NM 

9.9961} 

0.93914 

0.96990 

1.06967 

0.69009 

10 

4. 5000**01 

t.no7i*»ot 

NM 

0.99674 

0.91964 

0.97470 

1.07153 

0.90621 

It 

S.0000**41 

1,8107*901 

NM 

9.99716 

0.95133 

0,97970 

1.06076 

0.92157 

13 

$.5000**01 

1.0480*901 

NM 

9.99764 

0.9'^956 

0.96310 

1.01009 

0.91640 

11 

6.0000**01 

1,0653*901 

N*t 

0.99639 

0,96779 

0.98680 

1.01966 

0.94916 

14 

6.S00O**01 

t.9l3»‘9Ql 

l(M 

0.99674 

(..97615 

0,99010 

1,02920 

0.14231 

15 

7.4000**01 

1.1004*901 

NM 

0.99916 

0.96419 

0.99170 

1.01699 

0.97510 

16 

7,50fl0"*01 

1.1110*901 

NM 

0.99949 

0.99039 

0.99619 

1.0117V 

0.96411 

17 

6.0000**01 

1.1186*901 

NM 

0.99961 

0.99101 

0.99730 

1,00046 

0.96664 

16 

6.5000**U} 

t.U56'90| 

NM 

0.99960 

0.9L634 

0,99150 

1.00451 

0.991*9 

19 

9.0000**01 

1.1380*901 

NM 

0.99906 

0.99734 

0,19690 

1.00111 

0.99551 

40 

9.5000**01 

1.1101*901 

NM 

0.99991 

0.99634 

0.9*930 

1.88213 

0.99719 

0 41 

1.0000**03 

1. 1140*901 

NM 

I.OOOOO 

1.00000 

1.00000 

1.00400 

1 .00000 
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H : 2 - 5 

R THETA  X 10*^  : 65  350 

TW/TR  ; Approximately  1 

6903 

i_ 

ZPG  - AH 

Blow  down  tunnel  with  flexible  lynmetrlcal  nozzia.  Running  time  10  - 100  s.  H • H • 1.22,  L • 5.2  m. 
0.16  < PO  < 1.6  MN/m*  TO  : 300  K.  Air,  dewpoint  228  K.  1,3  < RE/m  X 10‘®  < 5.6. 

THOMKE  G.J.t  Boundtry  1»y»r  ind  ikin  friction  chtractirlitici  In  th«  *up»r»on1c  t»it  section  of  the 
Me  Donnel-Oouglis  Aerophytics  Laboritory  Tour-Foot  Trlaonlc  Wind  Tunnel  (Unpublished  DAC  Report  - 
Rrivatft  uoMMJnIcatlon) 

And  Thomke  and  Roshko  (IMG),  Roihko  and  Thomka  (1970) 


The  test  boundary  layar  mss  formed  on  the  lovMr  nozzia  plate.  Measurements  were  made  on  the  floor  of  the 
tunnel  test  section,  extending  from  the  nozzle  exit  pinna  [X  ■ 0)  to  X ■ 1,52  m,  and  a rectangular  plate- 
steal  extension  continuing  to  X • 5.16  n.  The  test  stations  were  X • 1.63,  4.19  and  4.38  in.  All  Joints 
and  seals  were  filled  and  faired  with  a jointing  compound,  resulting  In  flow  uniformity  within  1'  0.5  i In 
Mach  number  with  a mean  Mach  number  gradient  of  - 0.013/m  and  - 0.00S5/m  at  H ■ 2 and  H ■ 5 respectively. 
Transition  wax  believed  to  occur  naturally  upstream  of  the  nozzia.  The  tost  layer  nad  patted  through  the 
nozzle  expansion,  growing  on  one  of  the  curved  flexible  nozzle  plates.  Pitot  profiles  obtained  on  the 
tunnel  centre-line  at  the  last  station  igreod  well  with  those  obtained  0.38  m to  tlia  tide.  Preston  tubes 
on  the  centre  Una  and  102  ns  to  either  tide  agreed  well  with  the  average  reading. 

Wall  static  pressure  was  found  at  orifices  (d  - 1<27  im). These  ware  placed  25.4  im  ahead  of  Preston  tubes 
and  Pitot  rakes.  An  additional  three  tappings  were  placed  at  25.4  mm  Intervals  ahead  of  tha  rakes. 

A copper  constinten  thermocouple  was  burled  l.B  nn  below  the  tunnel  floor  et  X « 3.61  m.  Well  sheer  stress 
was  determined  uilng  Preston  tubes  (dj  • 1.6,  dj  - 1.1,  1 « 61  ami)  mounted  In  accordance  with  the  prectlee 
of  Hopkins  and  Keener  (CAT  6601).  The  date  were  obtained  at  thi  average  of  readings  from  tha  three  tubes 
mounted  st  102  m tpinwiii  Intervals.  Pitot  profiles  were  ohtsined  using  rakes  mounting  30  CPP  (dj  ■ 1.24 
dj  • 0.89  I • 12.4  aia)  at  the  Y values  given  In  tho  profile  tibles  of  section  B.  The  rske  mounting  body 
hed  e wedge  cross-seitlon  with  a total  Included  leading  edge  angle  of  7®.  Profllai  and  Preston  tub# 
meisurementt  for  eech  itetlon  were  made  it  the  time  vilue  of  X,  The  front  rike  was  0.36  m to  tha  "right" 
of  the  centre  line  while  the  reer  rake  was  0.38  » to  the  "left".  The  Preston  tubes  wers  no  closer  then 
152  mm  (spenwlie)  to  the  rikes.  Check  runt  it  the  downstream  station,  with  and  without  tha  upstream  rake 
In  poiltlon,  showed  that  It  hid  no  meisureble  Influence  at  the  downstresm  station. 

The  Mech  number  profiles  obtilnid  from  the  Pitot  meesurements  were  reduced  to  velocity  profiles  using 
the  Crocco  / Van  Driest  velocity  tempereturo  correlation,  the  measured  wall  tamparatura,  and  a recovery 
factor  of  0.89.  No  corrections  were  applied  to  the  Pitot  dite,  end  Sutherland's  viscosity  law  was  usad. 

Thi  edltora  hava  prasanted  the  date  Incorporating  ell  the  aisumptlons  and  Interpolation  procedures  of  the 
author,  but  uilng  a recovery  factor  of  0.896.  The  aixteen  sets  of  profiles  represent  measuraments  at  two 
itreamwiic  itatlona  for  a range  of  Mach  and  Reynoldi  number,  Tha  associated  wall  shear  stress  date  were 
obtilned  ilmulteneouily  for  half  the  profile  serial. 

OATAi  69030101-1602.  PT2  profiles,  NX  • 2,  CF  obtained  fro*  Preston  tubes  for  half  the  series. 
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18  Editors'  cowwints 

This  experiment  provides  data  at  e vlrtuilly  unmitched  Reynolds  Number  uver  i range  of  Mach  Number. 

Hoore  A Harknesi  - CAT  6502  dcicrlbe  a boundary  layer  at  H ■ 2,7  and  even  higher  Raynolda  Number,  but 
their  experiment  la  not  fully  raported.  In  both  catei  the  teat  layer  develops  ovtr  a ttreamwlsa  distance 
which  la  large  eoaiptred  to  the  width  of  the  teat  turfico,  to  that  the  results  are  not  ntcessarlly  completely 
VPleal  of  a tsM-dlmenilonal  flow. 

Despite  the  very  large  sesle  of  the  experlnent.  the  meisurementx  do  not  reach  further  in  than  the  momentum- 
deficit  peak  In  60  I of  the  caiii.  There  Is  some  evidence.  In  the  velocity  profiles,  thst  tha  pointa 
neiriiiy.  the  wall  am  affected  by  probe  interference  effecti,  and  that  profiles  0502,  OBOl/2  ind  lool  are 
net  «Mwp'l*te1y  miimwl  in  tho  outer  region. 
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CAT  i<)PJ  ThOMKE  OOUNDART  COMBITIONS  and  EVAIUATEO  BATA,  81  UMTS. 


RUN 

MO  * 

Th/TR* 

RE02M 

(IF  • 

H12 

M12K 

PH 

PO 

* • 

POD 

PW/PD* 

Rt02D 

CO 

m32 

H)2« 

TP* 

TO 

RZ 

TOO 

S;i  « 

02 

PI2 

H42 

D2K 

UD 

TP 

<>«010I01 

1 .4400 

1 .0*bv 

8,647B''404 

1 .)Q60“.J) 

2-4651 

1.2566 

2.7l54-'^<;0 

2. Tl 54-.04 

2.0421- 

*0) 

1.0000 

1.1262-40S. 

HM 

1.8)61 

1.624) 

2.6722-O02 

1.57)0"^02 

INFINITE 

2.6184- 

♦ 02 

o.oooo 

5.1-,56--0) 

N» 

0.0075 

6.310)"-0) 

6,0042-  + (j2 

2.*64)-^(i2 

640101U? 

l .4'jOO 

i.o'ioo 

1 . I524"^0) 

1.2060--0) 

2,6/60 

1.2502 

2,864»"t00 

2.art4)-o04 

<l.}Tt4*A00 

2.07)7- 

♦ 05 

l.OOOO 

I.86)6’405 

NM 

1.6)44 

1.8)05 

2,BS00"*O2 

I.6006-002 

INFINITE 

2.6174- 

♦ 02 

0,0000 

6.656)-«03 

NH 

0.025) 

8.0614--0) 

4,<146)“  + 02 

2.6412«^02 

4«0)0201 

2.4400 

1,0740 

5.0l)5*»04 

NO 

3.66)7 

1.2421 

1.I125-O04 

1.1125-004 

1.8715- 

♦ 05 

l.OOOO 

I.0106-40S 

NH 

1 .6472 

1.6)62 

2.4000--02 

l,2'.’)t"o02 

INFINITE 

2.8SI4" 

♦ 02 

o.ouno 

5.2757--0) 

NN 

0,0256 

7.0240--0) 

5.6HI--U2 

2.0h77"^02 

6*0)0202 

2.4)00 

1.0760 

6.)047*404 

,NM 

3.652) 

1.2474 

1 .|65)-^04 

l.l651->04 

N,I<MO"»on 

1.6414- 

♦ 05 

1.0000 

1.2)01*405 

NM. 

1.6455 

1.6)14 

2.4000-+02 

I.24*|-O02 

INFINITE 

2.6520- 

♦ 02 

0,0060 

b,445l--03 

NM 

0.0061 

6.6I40--0! 

5.542)-+02 

2.6462-002 

640)0)01 

2,4600 

1 .0770 

4.6961-404 

1.0640-.0) 

1,65)0 

1.2412 

2,4440- ♦oa 

2.444i)-t04 

2.I))6"«U0 

4.1)06* 

♦ 05 

1,0060 

1.4877-+05 

NX 

1.656) 

1.8)47 

2.661l-^02 

1.24)T-+0? 

INFINITE 

2.6162- 

♦ 02 

0,0000 

4.5484--03 

NM 

0.0272 

6.0644--0) 

5,5647"^02 

2,*5**“402 

640)0)02 

2.4600 

1.0720 

t,))45-405 

4.7800--04 

).665) 

1.245) 

2.5414-»04 

2.5414“^04 

4.)r64*A04 

4.1611* 

>05 

1.0600 

2.6545-405 

Nl- 

1.6467 

1.8)54 

2.8500-6C2 

1.2T54-  + (12 

INFINITF 

2.8141* 

♦ 02 

0,0000 

6.0472--0) 

NM 

U.U049 

B.6NS4--U) 

5.5702-602 

2.6586-(02 

640)0401 

2.4400 

* 11660 

).4266<40N 

NM 

5.0478 

1.2)77 

5.7146*^0) 

5.7I46-40) 

2.1)}6'fOO 

2.0047- 

♦ 05 

i.O-'OO 

6.4053-404 

NN 

1.6511 

1.8)71 

2,8940-^02 

1.0224-+02 

INFINITE 

2.6565- 

♦ 02 

0.0(1 10 

5.2247--0) 

NM 

0.0257 

7,*64)*-0) 

6.06I6-402 

2.*6>)}*^02 

640)0402 

2.4400 

1 .'  *40 

4.75I2-404 

MM 

4.4112 

1.2)64 

6,1685-iO) 

6,|665*>0) 

4.|4|a'A00 

2.0770“ 

♦ 05 

1.0000 

1.I446-405 

NM 

1.651* 

l.6)*4 

2.86B4-4U2 

I.0455-4U2 

INFINITE 

2.65)0- 

♦ 02 

O.OOOO 

6,80nN-«0) 

NM 

0.0264 

4.4776--0) 

6.0274--U2 

2.6450--02 

*40)0)01 

2.4UII0 

1.0660 

4.44U2-404 

NM 

5.00)4 

l.2))0 

7,7I64-*0I 

7.TI64-00) 

2.l))6>*00 

2.7500- 

♦ 05 

1 .0000 

1 .0422-405 

HM 

1 .6544 

1.8407 

2.4000*^02 

1.0)D5"402 

INFIHITE 

2.6007- 

♦ 02 

0,0000 

-l.064l-.OS 

NM 

0.0275 

7,)7)4-.0) 

6.O652--02 

2.6T0)*>02 

*40)0)02 

2.4)00 

1 .0640 

6,)020*404 

N»* 

4.6760 

1.2)15 

H.)166-oO) 

B.))*6-00) 

4,l4IO«*0O 

2.7561- 

♦ 05 

1,0000 

l.5)65-4»5 

NM 

1,6551 

1.841) 

2,4000*^02 

1.0S)4-4U2 

INFINITE 

2.60)5* 

♦ 02 

0.0060 

6,t2*7*.0) 

NH 

0.0264 

4. 4*54". 0) 

6.0104-FUI 

2.6T5)-«02 

6«0)O60l 

2.4UO0 

0,4450 

7.0427-404 

4,0506-. 04 

4.6720 

1.2274 

1.2678-^UO 

l.2676-^04 

2.l))6>*00 

4.514J- 

♦ 0) 

1,(1000 

I.6064-405 

NM 

1.6578 

1.8410 

2.8684-F02 

1.U04-402 

INFINITE 

).tl04“ 

♦ 02 

0.0000 

5,1187--0) 

NH 

0.1244 

7.206I--0) 

*.)241-^02 

2.4014‘f02 

*«D)0*02 

2.4040 

0,4460 

8.7752-+04 

4.1100-.94 

4.6662 

1.2260 

t,2466’f04 

I.2466-404 

4.)r64**on 

4.4417- 

♦ 0) 

t.()0O0 

I.4764-405 

NH 

1.6574 

1.6461 

2,4006"402 

l.l)06»tll2 

INFIHITE 

1.1114* 

♦ 02 

0.3000 

6.27I6--03 

HM 

0.116* 

8,6246--6) 

6.1I05-F02 

2.4056-402 

*40)0T0l 

1.4600 

1,0240 

I.U»0-t05 

4, 2480*. 04 

4.7571 

1.2260 

2.214J-404 

2.2I4)*>04 

2.1))*‘»00 

7.64)0- 

♦ O') 

1,0000 

2.5442-405 

NH 

1.6540 

1.6471 

2,6444-^02 

I.040S-402 

INFINITE 

),026|- 

♦ 42 

0.0000 

4.5)P6--03 

NH 

0.0460 

6.4)))-»0) 

6,240r*62 

2.6266-T02 

640)0T02 

2.4500 

1,02)0 

I.5064-405 

6, *500-. 04 

4,6656 

1.224) 

2.)047"^0« 

2,)04T-t04 

4.)r*4"*00 

1.6648- 

♦ 05 

1,0000 

).4671’tOS 

iJM 

1.6547 

1.5474 

2,4003-o02 

1.1054-402 

INFINITE 

).0244- 

♦ 02 

0.0000 

6,007)'.0) 

IIM 

0.0462 

6,44*7'.0) 

6,2ie*-^02 

2.B241"002 

*40)000) 

}.4000 

1.0640 

).72)4*4(I4 

NM 

*.5562 

1.2)25 

).74)0-^0) 

1,74J6“^0) 

2.t))6*>00 

2.6114* 

♦ 05 

1 .0000 

4.6465-404 

NM 

1.656) 

1.6)65 

2.8556--U2 

6,87t4*0U1 

INFINITI 

2.6303'’ 

♦ 02 

0.0000 

5. 6644". 0) 

NH 

-0,0147 

4.224B--0) 

6.14S7"^02 

2.6222‘^l)2 

640)0802 

),4200 

1 .0640 

).6441"404 

NH 

6.1)6* 

1.24)0 

4.0631-oU) 

4,06)1”T0) 

4,1410**00 

2,7*47- 

♦ 05 

1,0000 

1.I246-405 

NM 

1.6507 

1.8)14 

2,8404-fO2 

l.4T1*"o0t 

INFINITE 

2.6302* 

>02 

0.0000 

6. 4746*. 0) 

NH 

0.0527 

l.0)7)--02 

6.)l26->02 

2,6240"^02 
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CAT  4<»0i 

ThOMKE 

OOUNDARy  CONOmOMS  AND 

CVALUATEO 

DAT*.  01  UMTS. 

RUU 

MO  • 

TW/TR* 

PID2H 

cr  « 

HI2 

H12K 

P>^ 

PD 

X * 

ROD 

RU/PD* 

RtD2D 

CO 

H32 

H32K 

T6« 

TO 

RZ 

(00 

s>;  * 

D2 

PI? 

H62 

D2K 

(ID 

T» 

490l(“)U1 

i.'ISOO 

l.O'MO 

5.9ti7u"40/> 

NM 

6,6799 

1,2216 

6, 1050"t01 

6. 1050"*»1 

J.S2*> )" 

♦ OS 

1 .0000 

1.5J(iO"495 

NM 

1 .9660 

1.9651 

2.061 1"402 

6,2721"f01 

INFIM  ir 

2,0)nj" 

402 

9,0000 

5.5661^-61 

NM 

-l).05"S 

9.6669'-0) 

6,1660"402 

2.6?25"402 

bSQSU'U).'' 

l.'DOO 

1,0060 

5,60i'6*406 

NM 

6. 1960 

1.2316 

6.5010"*0l 

b.iOlO’tO) 

R.loiC'tOO 

U, 6(1/6" 

t05 

l.OOOO 

l.7)72"405 

nm 

1 .9571 

1,9610 

2,9500*402 

0.66)9*401 

IMF  I III  I r 

2.0)09" 

402 

0,0000 

6.16T2*-0) 

NH 

0.9151 

6.0535*-O3 

6.116l"+02 

2.626)’402 

bOOtUIOl 

1,6(100 

1.0210 

0.)iS5*406 

o.lfcou" 

• Oil 

6.1621 

1.2176 

|.0SS6"*O6 

1,0556"*06 

£.  ni4"«  JU 

T.5U01" 

405 

1 ,0(100 

2.1250“ *05 

NM 

1 .9651 

1.0696 

2,9666*402 

6,0lll"401 

INFIMIt 

).0'j)0'' 

402 

0.0000 

5.60»r*-O) 

NM 

9.9671 

9. 7666". 0) 

9,S715'402 

2.0266”402 

6R011U0J 

),6)Q0 

1,9260 

6.67ll“4»6 

T.tobOO" 

-Oil 

5,661) 

1.2106 

1. 0*17*406 

1.0*1T"406 

a.iTbA'tOR 

T.6662" 

4''3 

1.0000 

2.6769*405 

NM 

1.9572 

1.9910 

2,6000*492 

6.lll)»40l 

INFIMIf 

).0650» 

492 

0,0000 

6.62«)"-0J 

NM 

0.96)6 

1.0061*-02 

6.5666*402 

2.0)20*402 

049)1101 

1.4400 

1,0520 

6.2611*406 

7,6077 

1.2220 

6,50)1**01 

6.50)1*40) 

j.l))6**00 

6.7666" 

405 

1,0000 

1.5126*405 

NM 

1,9615 

1.3661 

2.9667**02 

7.0725"401 

IMFIMTE 

2.4542" 

492 

0.9000 

5.I626*-03 

NM 

.')II29 

9,66q9*-01 

6.72-7fl"*92 

2.7259*402 

*40)llU(> 

6,0104 

1.9660 

“.6)06*406 

,JM 

7,6609 

1.2111 

6.67)2*401 

6.67)2*401 

a.rMo«*oo 

6.00)0" 

4 06 

1,0090 

l.)6«6*40f. 

NM 

1.9722 

1.0565 

2.061 1*4)2 

7.0267**01 

iN'ium 

2, *7620" 

402 

0,9000 

5,690)*-.)) 

NM 

0,9062 

1.0062*-92 

6.7366*402 

2.(275*402 

44o)i;oi 

1,4600 

0.9669 

6.2666*406 

«0fi 

7,0652 

1.2101 

6.95)2*40) 

4i.3512"40) 

j.l)lA>*0(l 

4.6025" 

4 00 

1.9000 

1.6612*405 

NM 

1.9600 

1.96)6 

2. *722*402 

0.0651*401 

INFINIir 

1.1026" 

492 

0,9090 

5.)2)5*-0) 

NH 

0,1027 

B.6)a7"-0l 

7.0*56*402 

).1)626"402 

640)1202 

'i.6)uO 

0.6510 

7,5g56*406 

• Oil 

7,9509 

1.226H 

7.Ii167'*i)1 

7.0l6T"t0l 

M.iTfeirtoo 

4,64(ti" 

405 

1.9090 

2.1156**95 

NM 

1,9629 

1.966* 

2.9646*402 

0.0709*401 

iMFiiiitr 

l.lUll" 

402 

9,9009 

6.)126*-0) 

UH 

0.1762 

1.052«*-02 

7,0*20*402 

1.0616*402 

640)1)01 

1.4600 

1.9150 

6.0702*406 

o.^oo" 

ntiU 

7,320) 

1.22 '10 

1.0*21*406 

1.0(121*4(16 

2.t))A''<0O 

1,416)" 

406 

1,00(19 

3,9267*405 

NH 

1,9626 

1,0659 

2.9666*402 

;,5'105“*0I 

INFIIIIIE 

1.0441" 

402 

0,0090 

6.7a6T*.0) 

NH 

0.1266 

9,1 1 19*-9) 

6,0567**02 

2,0517*402 

640)1)02 

).4)«4 

1.9170 

I.10))*495 

• 1)0 

7.1660 

1,2199 

t.l022*4()6 

1.1022*406 

0,i7nl«*00 

l.*ii‘)8' 

406 

1,9000 

3.6091*405 

NM 

1,06(0 

1.9500 

2,6000*402 

r,5'/6)**01 

INFllllIF 

),0467" 

402 

0,0000 

5. 7267*. 0) 

NM 

0,1051 

6,6669"-01 

6.9566*402 

2.0515*402 

640)1'I0I 

6,6000 

1 .0)70 

).1«>.'7*406 

NM 

0,9592 

1.2262 

2.9667**0) 

2,9667**0) 

2.l))6«*(ll> 

T.IOOO" 

405 

1 .0090 

1.2010*405 

NH 

1.9697 

1.0)6} 

2.0722*402 

6.1672**01 

JNFlHMr 

1,014)" 

402 

0,9000 

5.96tn*.0) 

NM 

0,1|2(/ 

9,57n6*»93 

6,6660**02 

2,7967*402 

640)1602 

6.6)00 

1.OZ20 

1,6611*106 

HM 

0.006) 

1.2126 

2.0621*40) 

2.0611*401 

4.1410"*00 

T.S)M" 

405 

1,9000 

1.6051*405 

NM 

1.0716 

1.0525 

2,0611*402 

6.1100*401 

infihuf 

).0i24* 

402 

9,0000 

5,A2)(1*-0) 

NM 

9,1)05 

1.0675*. 02 

1 .6507*402 

2.7726**02 

644)1001 

6,6600 

9,6750 

5.1761*496 

6,5500*-99 

0,7676 

1 ,22)5 

5,  lOSO**!!) 

5. 1050*40) 

*M))6«tOO 

i.iro')" 

406 

l.OOCO 

2, 0626* 405 

NM 

l,06ll 

1,0666 

2,0646*402 

6.5665*401 

jNFiinit 

).2)72" 

• 02 

0,9000 

6,6566*-9) 

NH 

0,1509 

6,ll/5"-Ul 

7,. 2944*402 

2,6607*402 

640)1*102 

6,6000 

0,6000 

6.6512*406 

6.0200* 

-00 

0,6601 

1.2257 

5, 1741*401 

5,)(61*401 

4.)T66*'*00 

1.1710" 

406 

l.O'lOO 

2.5256*495 

NH 

1.0652 

l.)«)6 

2.61 1 1*402 

6.6665*401 

INFINIU 

1.2)02' 

t02 

9, 9090 

5.»660"-O) 

NM 

0,15)1 

1 -0659". 02 

7.1621**02 

2,6705*402 

640)1601 

6,4200 

0,6009 

2,0161*406 

NM 

10.0710 

1.2)55 

l,'i506*401 

1.550«"*01 

2.1))6*>«00 

7.66M)* 

405 

1,0090 

6,)017'406 

NM 

>.0612 

1.0151 

2,6500' 402 

5.591«*40I 

INFIM/F 

1.2675" 

402 

0.0090 

3.2}6«*.0) 

NM 

9,1166 

1,0676". 01 

7.177O**02 

2.6*5B*402 

640)1602 

6.4200 

0,6660 

2,2)Ji*406 

NH 

10.650) 

1.2220 

1.5562*40) 

1.5562">0) 

R.lOlO'tOO 

7.6066" 

405 

UO090 

1.02)0*405 

NM 

).0607 

1,0647 

2.672C"*C2 

5, 6016**01 

iNFimie 

),2722" 

402 

0.0090 

5.7556*«0) 

I’M 

0.1720 

1,1625". 02 

7. 101, '"*02 

2.6602*402 

fl>,POD  CtLCUlATCD  FROM  RC/ttl«PtLTAa  (AUTHOR)*  TOD  CALCULAriD  FROM  TH/TR*R  (AUTHOR) 


6903-C-l 


69030101 


THOMKE 


promle  tabulation 


31  POINT#/  DELTA  AT  POINT  S# 


I 

V 

PT2/P 

p/rn 

TO/TOO 

H/HD 

U/UO 

T/TO 

RHO/MHOD 

1 

O.OOOO'tOO 

1 .0000*790 

1.02522 

0.00000 

0.00000 

1.85721 

0,00000 

2 

5.6420"-04 

l,T970*7O0 

NM 

1.00070 

0.  17977 

0.59064 

1.51675 

0.16441 

3 

2.0320‘-03 

2.1691*700 

NM 

0.99955 

0.55977 

0.67032 

1 ,43506 

0,46710 

4 

3.5560"-05 

2.3913*700 

NM 

0.99919 

0.60021 

0.70017 

1.39506 

0.54535 

S 

S.0546"-03 

2.56SS*7(I0 

NM 

0.99900 

0.63007 

0.73506 

1.36198 

0.539T0 

b 

7.4422"-03 

2.6165*700 

NM 

0, 99809 

0.66914 

0.76092 

1.32135 

0.58l''2 

7 

9.7790"-03 

2.9661*700 

NM 

0.99678 

0.69176 

C.T6765 

1.29792 

0,60701 

B 

1.2725"-4> 

3.1663*700 

NM 

0.99676 

0.71996 

0,61076 

1.26667 

0.63696 

9 

1. Sill' -02 

3.2931*700 

NM 

0.99676 

0.73760 

0.62470 

1.25062 

0,65913 

to 

1.741i0*-02 

3.3594*700 

MM 

0.99677 

0.7465b 

0.61167 

1.24169 

0.66979 

11 

2.0244’»02 

3.4967*700 

NM 

0.99679 

0.76476 

0,64562 

1.22322 

0.69131 

12 

2.2T33*-02 

3.6726*700 

NM 

0.99SS4 

0.78745 

0.66255 

1.20041 

0.71655 

13 

2.SS24"-02 

3.7924*700 

NM 

0.998S9 

0,60247 

0.67351 

1.16543 

0,71667 

U 

3.03S3"-02 

3.9666*700 

NM 

0.99697 

0.62623 

0,69044 

1.16195 

0.76611 

1$ 

3.Ti33f-U2 

4.2311*700 

NM 

0.99910 

0.6551 1 

0.91036 

1.13379 

0,60294 

lb 

A.oAir'OE 

4.6076*700 

NM 

0.99926 

0,86661 

0.93127 

1.14160 

0.64165 

IT 

«,3«42'>02 

4.6699*700 

NM 

0.99938 

0.90676 

0.94422 

1,06460 

0,67057 

IS 

3.0B2I''«02 

4. 9| 19*700 

NM 

0.99952 

0.93066 

0.95916 

1.06216 

0.90264 

19 

S,6S4S''>02 

5.1470*700 

NM 

0.99969 

0.95512 

0.97410 

1,01964 

0,41676 

20 

6.3297"-02 

5.3624*700 

NM 

0.99964 

0.97714 

0.96705 

1.02004 

0.4676b 

21 

6.9S7I‘«02 

6,6007*700 

NM 

0.99994 

0.99121 

0.99502 

1.00774 

0.46736 

22 

7,6022"-02 

5.5537*700 

NM 

0.99997 

0.99647 

0.99601 

1,00310 

0,44492 

23 

S.2296*«02 

5.6537*700 

MM 

0.99997 

0.99647 

0.99601 

1.00310 

0,44442 

24 

6.6*7r-02 

5.6694*700 

NM 

1.00008 

l.OOOOU 

1,00000 

I.OUUOO 

l.OOOOU 

0 23 

9,S37T>'-a2 

5.5694*700 

NM 

1.90000 

1.00000 

1.00000 

1. 001100 

1 .ouuuo 

26 

1,OI32'-OI 

5.5163*700 

NM 

0.99995 

0.90296 

U. 99602 

1.00619 

0.48464 

27 

1.1HI“«01 

5.51#3*700 

NM 

0.99995 

0.99296 

0.99602 

1.00619 

0,46464 

26 

l.2174»-UI 

5.6183*700 

NM 

0.99995 

0.99296 

0,99602 

1,00619 

0.46464 

29 

I.31S3*»0I 

5.5163*700 

NM 

0.99995 

0.99296 

0.99602 

1.00619 

0,46464 

30 

i.4n3"-oi 

5.5163*700 

NM 

0.99993 

0,99296 

0.99602 

1 .0461  9 

0,46464 

31 

1,5260*-01 

5.5359*700 

NM 

0.99996 

U.994M 

0,99701 

1,00465 

0.4424U 

INPUT 

VAAlAdLCS 

Y,U/UD  ASSUME 

PaPD  AND 

VAN  DP1E67 

4903I110J  tllOMKE  PHOMLE  TABULATION  ?9  POINTS,  DELTA  AT  POINT  i# 


1 

Y 

PT2/P 

P/PO 

T0/70D 

H/HD 

U/UO 

T/TO 

RHO/RlinDAU/UO 

1 

0,0000*900 

1.0000*900 

NM 

1.01142 

0,00000 

U. 00000 

1.18461 

4.00404 

2 

7.1I20*«04 

1.6639*900 

NM 

0.99404 

0.45047 

0.50440 

1.50791 

0,37401 

1 

2.9I62’-0S 

2.0440*900 

HM 

0,99192 

0,54614 

O.U520) 

1.42626 

0.45714 

4 

1.9114*-0I 

2.3035*900 

l(M 

0.9941-1 

0.59666 

0.70000 

1.37726 

0.50825 

5 

5.560«*-01 

2,4636*900 

l|M 

0.99435 

0.62510 

0.72600 

1,34944 

0.53500 

6 

7.8740*»05 

2,6614*900 

NM 

0.99463 

0.66149 

0,75000 

1. 11190 

0.57691 

7 

l.99l7*-02 

2.6642*900 

NM 

0.99501 

0,69329 

0.76500 

1.28284 

0.61141 

6 

l.2602‘>02 

3,0134*900 

MM 

0.99527 

0.71267 

0.60100 

1.26196 

4.63372 

4 

2,0777*-U2 

1.3305*900 

NM 

0.99569 

0.75791 

0.03700 

1.22410 

0.6«5«5 

10 

2.3216*>02 

3,3966*900 

NM 

0.99602 

0,76699 

0.04404 

1.21149 

0 ,69o6b 

II 

2.5657*«U2 

1.4646*900 

NM 

0.94616 

0.77616 

0.S5I04 

1.20271 

0,70757 

12 

1.0632*-02 

1.7420*900 

NM 

0.99672 

0.01250 

4.07600 

1,16022 

0,75157 

11 

I.6043*-02 

1.9075*900 

NM 

0.99706 

0.01336 

0.09340 

1.14061 

0,77744 

14 

4. 1097**02 

4, 0701*900 

NM 

0.99739 

0.65335 

0.90700 

1,13067 

0.60260 

15 

4,620S**02 

4.1160*900 

MM 

0.99749 

0.65915 

0.91100 

1.12476 

0,64948 

16 

1.126S‘*V2 

4,3040*900 

N“ 

0.99767 

0.66125 

0.92600 

1.10446 

0,63642 

17 

5,7667**02 

4.5137*900 

t|M 

0.99610 

0.90549 

0.94204 

1 .08250 

0.67020 

16 

6,4064**02 

4,6793*900 

NM 

0.99663 

0.92416 

0.45400 

1.06581 

U.H9S09 

14 

7.0637**02 

4,6819*900 

NM 

0,99903 

0.94650 

0.96000 

1.04604 

0,92535 

20 

7.6706**02 

5,002«*900 

NM 

0.99926 

0.95955 

0.97605 

1.03470 

0,94327 

21 

I,2906*-U2 

5.2230*900 

NM 

0.99969 

0.90290 

0. 99040 

1.01455 

0,97564 

22 

6.9103**02 

5,28»1"900 

NM 

0.99901 

0.96969 

0,94400 

1 .00875 

0.98536 

23 

9.5479**02 

5.1211*900 

NM 

0.99987 

0.99311 

0.946UU 

1.00584 

0.99022 

24 

1,0190**01 

5.3543*900 

NM 

0,99994 

0.90655 

0.9D4U 

1.00242 

0.49504 

D 25 

1.1141**01 

5.3876*900 

NM 

1.00000 

l.OOOOU 

1.0401)0 

1 .00040 

1 .oouuu 

26 

1.2197**01 

5.1710*900 

l(M 

0.99997 

0.99027 

0,94400 

1.00146 

0,94754 

27 

1.3126**01 

5,3710*9110 

NM 

0.99997 

0,99027 

0,99900 

1.00146 

0.94754 

26 

1.4232**01 

5.3676*900 

NM 

1.00000 

1.00000 

1,04040 

1,04000 

1.00000 

24 

l.912t**0l 

5,1710*900 

NM 

0.99997 

0.99627 

0.90400 

1.00146 

0.49754 

INPUT  VANIAOLIS  YrU/UD  ASSUME  PpPO  AND  VAN  DPIESt 


6903-C-2 


690J070I  TilOMKt  PROFILE  TABULATION  M POINTS,  DELTA  AT  POINT  2<l 


I 

Y 

PT2/P 

P/Pf) 

TO/TOO 

N/Ml) 

U/JR 

T/IC 

HHO/Runu 

1 

0.0000"TUO 

1 .oooo’too 

(JM 

0.4S'jBT 

O.UOOOU 

O.OMOOO 

2.85156 

0,00400 

i 

S.0U20“-0J 

2.SST2”+00 

NM 

0.463S4 

O.N'TObS 

O.OTIOO 

l.«Si'7C 

0.31857 

i 

2.0320"-OS 

s.sau'TOu 

H** 

0.474SS 

0.33111 

0.71100 

1,78617 

0. 40254 

t 

i.SSo0"-0  J 

u,nas4'*(i(i 

MM 

0.47'348 

0.35188 

0.71800 

1 .741103 

0.42341 

5 

S.OSPk'-Oi 

6.T-lO')''tOO 

0.477S0 

U. 57188 

0.75500 

i.atttt 

0.44425 

b 

7.4422”-0S 

«.78<i’i"TtlO 

liM 

0.474«r 

0.81252 

0.78200 

1 .61177 

0 .47924 

7 

4.7740“-«S 

s-oos'i’too 

MM 

0.4A003 

O.biooO 

0, 70400 

1 .58704 

0.50317 

8 

1 ,2725”-02 

5.S124“t00 

l#M 

0.48^68 

0.68272 

O.OPOOO 

1.51253 

0.53508 

t 

l,Sll5"-02 

S.74R4"tA0 

MM 

0.4HS64 

0.87818 

0.811110 

1,50244 

0.55242 

10 

1.74'jU"-l)2 

6.0241' too 

N« 

0.48470 

0.64jS7 

O.SNlllO 

l.'l7(iP3 

0.5731b 

1 1 

2.0244**U2 

6,?S4l"t00 

NM 

0.4A360 

0.71052 

0.B5S00 

1,84262 

0.5«124 

12 

2.27SS"-02 

k.SlO'i'tOO 

MM 

0.44641 

0.72340 

0.88100 

1,414(4 

0,81003 

IS 

2.'jsa4"«u2 

6,S247"t00 

0.48762 

0.74448 

0.07500 

1.18075 

0.61371 

14 

S.0!S3"-O2 

T.!4S5*t00 

NM 

0.4A4S1 

0.77492 

0.S4SO0 

1.32844 

0.67144 

IS 

S.SlIt"«U2 

7.8547"tno 

NM 

0.44084 

0.80108 

0,40100 

1.28211 

0.70844 

16 

4.04U*>02 

S.SSTl'toO 

MM 

0.44221 

0.S2844 

0.12SOO 

1 ,24042 

0.74410 

17 

4.SS')2"-02 

k.iooo'too 

NM 

0.44418 

0,88014 

0,44180 

1.17474 

0.74424 

It) 

S.0S2l"-*2 

4,60SS‘t0U 

NM 

0.44514 

0.S4S52 

6.45500 

1.14280 

0,81587 

14 

5.6S4S"«02 

1.02«7*t0| 

NM 

0.44|,«t 

0.1244S 

0.46400 

1.04008 

0.88188 

20 

6,S24T"-02 

1.0541'tOl 

m 

0.44T52 

0.44054 

0,47800 

1,07846 

0.40625 

21 

6.4S71*-02 

J.lDSO'tOI 

NM 

0.44845 

0.48211 

O.48S00 

1.04SS2 

0,41460 

22 

7.6022'«D2 

I.U4S*tUI 

NM 

0.44417 

0,4744b 

0,44200 

1.02588 

0.46700 

2S 

B.2246<'>02 

1.1614'tOl 

NM 

0.44448 

0.48707 

0.44500 

l.CUIS 

0.4741S 

24 

S.S6TI*«02 

l.WRS'tOl 

NM 

0.44474 

0.44474 

0.44800 

1.00848 

0.44157 

2S 

4.SjrT".02 

I.1407*t01 

MM 

1.00080 

1.08000 

1.08000 

1,08080 

1 .60000 

26 

I.0IS2’>0I 

l.l407"t«l 

i<M 

t.OAOOO 

1.00000 

1.00080 

1,00000 

1 ,00000 

27 

i.iisr>oi 

l.l9P7't01 

MM 

1.00000 

1.08000 

1.00000 

1,00000 

1.00000 

2S 

I.21T4*-01 

l,1407"t01 

NM 

l.ttOOOO 

1.00000 

1.00080 

1 ,00000 

1 ,00001) 

0 24 

l.SISS'«ttl 

I.l407't01 

MM 

1.00000 

1.00000 

1.08000 

1 ,011088 

1 .onooo 

SO 

I.4I11'*0I 

1.1730'tOl 

MM 

0.44464 

0.44221 

0,14700 

1.00472 

0. 48740 

31 

US260**U1 

1.1444*401 

f^M 

0.44427 

0.48148 

0,44300 

1.02284 

0.47102 

INPUT  VARIAULIS  T,U/UU  ASSUME  P«PO  AND  VAN  DRIEST 


kROSOTOS  TMOHKE  PROFILE  TARULATIDN  SI  POINTS,  DELTA  AT  POINT  it 


1 

V 

PT2/P 

P2Pn 

TO/TOD 

m/md 

u/un 

T/ID 

PHD/HMIIO 

1 

O.OOOO'tOO 

1.0000*100 

NM 

0.45710 

0.00000 

0.00000 

2.62168 

0,00000 

2 

T.II20*>04 

2,7466*100 

NM 

0.46875 

0.00015 

0,02400 

1.47612 

0.11576 

3 

2.6I62'«01 

1.6545*100 

NM 

0.47411 

0.52461 

0.70400 

1.74618 

0,3451  7 

4 

I.4I16'<01 

4.0241*100 

NM 

0.47417 

0,56075 

U. 71700 

1.72425 

0,62620 

S 

S.'3S8«'-0t 

4,1441*100 

NM 

0.47774 

0.58175 

0,75500 

1.68622 

0.667TU 

6 

r,ST40*.01 

4.6301*100 

NM 

0,47418 

0,60727 

U,77uOO 

1. 61671 

0.67669 

7 

I.06I7'>«2 

4.4624*100 

NM 

0.4S04I 

0,61102 

0,74500 

1.58647 

0.50045 

S 

l.2SO2*«02 

1.1681*100 

NM 

0.4B1R2 

0,60540 

0.80600 

1.55590 

0,51/06 

4 

1,.S62I1*>02 

5.4454*100 

NM 

0.4R100 

0.66042 

0,82000 

1.52261 

0.51862 

10 

l.743J«.02 

5.6215*100 

NM 

0.48177 

0.67751 

0.02PO0 

1.64564 

0.55)15 

II 

2,o7rr*-o2 

5.8471*100 

NM 

V. 45481 

0,64076 

0.86)00 

t. 66667 

0.57)61 

12 

2.32l6''«i)2 

5,4657*100 

NM 

0.45507 

0.64417 

0.86400 

1,65854 

0.57866 

13 

2.’3»5r’.01 

6.1510*180 

NM 

0.4R5T7 

0,71104 

0,85200 

1.61642 

0,54246 

14 

S.06S2'«02 

6,6485*100 

NM 

0.45655 

0.72165 

0.06600 

1,60696 

0.61517 

15 

likOAl'^OO 

6.S44S'i00 

NM 

0.45521 

0.75101 

0.87400 

1.16211 

0.66521 

16 

4,1047**02 

7.1843*100 

NM 

0.45412 

0.77115 

0.84100 

1,12561 

0.67072 

IT 

4,6a0l*>02 

7.6048*100 

NM 

0.44061 

0.74761 

0,40500 

1.25811 

0.70267 

IS 

s.iasi'-oa 

8,0160*100 

NM 

0.44186 

0,92117 

0.41500 

1.25052 

0.7)610 

14 

i.rss7'-02 

8.5642*100 

NM 

0.44111 

0.90473 

0.41100 

1.2062k 

0.77167 

20 

6.40SR’'»02 

4,1120*100 

HM 

0.44069 

0.87791 

0.46700 

1.16612 

0.013)5 

2) 

7,0637'-02 

4.6165*100 

NM 

0.44556 

0.4011b 

0,45400 

1.12789 

0.85027 

22 

r,67l)«*.02 

1.0068*101 

l|M 

0.4465I> 

0.42521 

0,96400 

1.04717 

0. 88318 

23 

8,J406*-02 

1.0451*101 

NM 

0.4476/ 

0,40156 

0,47700 

1. 07218 

0.41105 

24 

a.4|0)'«u2 

1.0004*101 

NM 

0,44517 

0.46012 

0,45600 

1.0505) 

0.4)667 

25 

4,5474*-02 

1.1120*101 

NM 

0,44645 

0,47071 

0.44000 

1.01167 

0.45461 

2k 

I,0l40’«0l 

1.1450*101 

NM 

0.44451 

0.45475 

0,44600 

1.01271 

0.48150 

27 

l.U'M'-OI 

1,1621*101 

NM 

0.44440 

0.44702 

0,44900 

1,00)18 

0,44583 

28 

l.2|4T*»01 

1.1670*101 

NM 

1.00000 

l.OQOOO 

1.00000 

1.00000 

1.00000 

0 24 

l.l22k'»0l 

1.1678*101 

NM 

I.VOOOO 

1.00000 

1.00000 

1,00000 

1.00000 

30 

l.«23l'-01 

I.ISkl'lOl 

NM 

0.44450 

0.440BS 

0.44500 

1.006)6 

0.44164 

St 

l.3121P"0t 

1.1621*101 

NM 

0,44440 

0,44702 

0.44400 

1,00118 

0.44583 

INPUT  VARUDLES  r,U/UI)  ASSUME  PkPU  AND  VAN  DRIEST 


69031201 

THOMKC 

RROEILE 

TABULATION 

11 

POINTS,  DELTA  AT  POINT  28 

I 

Y 

PT2/P 

P/PO 

TO/TOP 

M/MP 

u/uri 

T/TO 

RHO/RHOD 

1 

0.0000" 

♦ 00 

l.onno'EOO 

NM 

0.87442 

a.ooono 

o.onaoo 

1.58927 

o.ouooo 

2 

5,8«ao" 

• 04 

2.9515‘tOO 

144 

0.92966 

0.14811 

0.57942 

2.77192 

0.20903 

I 

2.0J20" 

-01 

4.1019' YOO 

NM 

0.94441 

U. 41615 

3.68012 

2.43722 

0.27914 

<1 

J.55O0" 

-01 

4.74ll"t00 

NM 

0.94B12 

0,46091 

0.70529 

2.14556 

0.10069 

i 

5.0546" 

-01 

5.1117"»no 

NP 

0.95149 

0.48181 

0.72527 

2.26472 

0.11954 

6 

7. 4422" 

-01 

5.7254"^00 

N« 

0.955A6 

0,51181 

0.75225 

2. 16378 

0.34765 

7 

9,7700" 

-01 

6,1'llS'tOO 

UM 

0.95866 

0.55188 

0.76921 

2,09499 

0.16718 

S 

1.2725" 

•02 

6.76Sl"t00 

NK 

0.96252 

0.56070 

0.79221 

1.94935 

0.19621 

9 

1.5111" 

-02 

T.0972"*00 

iJM 

0.96419 

0.57524 

U. 80120 

1.95256 

0.41116 

10 

1.7450" 

-02 

7.l496"t00 

HP 

0.96576 

0.58616 

0.81119 

1.91810 

0,42291 

11 

2.0244" 

-02 

7.7857"»00 

t4M 

O.96SO0 

0.60454 

0.82416 

1.06115 

0.44278 

12 

2.27JJ" 

-02 

8.2950"*00 

NN 

0.97044 

0.62512 

0.S1816 

1.79918 

0.46586 

1) 

2.5124" 

•02 

S.TASl'tOO 

NM 

0.97255 

0.64401 

0.85015 

1.74501 

0.46719 

14 

1.0153" 

-02 

9.1219"«00 

NM 

0.974S6 

0.66529 

0.86114 

1,6654] 

0.51212 

15 

1.5111" 

• 02 

i.ao2S'«ot 

NM 

0.97754 

0.69111 

0.67812 

1.61550 

0.54156 

U> 

4.0411" 

-02 

1.0755*»01 

NH 

0.96007 

0.71719 

0.89211 

1.54910 

0.57569 

17 

4.5542" 

-02 

i.mi"*oi 

NM 

0.98207 

0.71871 

0.90110 

1.49615 

0.60361 

IS 

5.0521* 

-02 

1 .2062"*0l 

NM 

0.98408 

0.76146 

0.91409 

1.44254 

0.61167 

19 

5.6A45" 

-02 

1.2947"*01 

NM 

0.98647 

0.79001 

0.92707 

1,37829 

0.67262 

20 

6.1297" 

-02 

1,SS54*»01 

NM 

0.96868 

0.61825 

0.91906 

1.3IBI6 

0.71240 

21 

6.9571" 

•02 

1 .4#60"vOl 

N“ 

0.99090 

0.64450 

0.95105 

1.25721 

0.75647 

22 

7.6022" 

-02 

1.57R6"401 

NM 

0.99276 

0.67544 

0.96104 

1.20561 

0.79701 

21 

t>.2296" 

-02 

1.6597*t01 

NM 

0.94425 

0.69628 

0.96901 

1.16429 

0.61210 

24 

S.B671* 

•02 

l.T589*+01 

NM 

0.99592 

0.92549 

U.9TB02 

1.11714 

0.87547 

25 

9.5177" 

• 02 

l.S552"*01 

NM 

0.99741 

0,95117 

0.96601 

1 .07486 

0.91714 

2tt 

1.0112" 

-01 

1.911t*401 

NM 

0.99652 

0.97145 

0.99201 

1.04291 

0.95119 

27 

l.U'Jl" 

•01 

2.0164*701 

NM 

0.99961 

0.99269 

0.99800 

1.01076 

0.96718 

0 2S 

1.2174" 

-01 

2.0455"401 

NM 

1.00000 

l.UOUOU 

i.OOUOD 

l.OOOOO 

l.OOOOO 

29 

1.3183* 

-01 

2.0164*401 

NM 

0.99961 

0,99269 

0.99600 

1.01076 

0.48716 

to 

1.4151" 

-01 

1 .98A0"  + 0l 

NM 

0.99926 

0.98550 

0.99600 

1.02150 

0.97504 

>1 

1.5260* 

•01 

2.0021"t01 

NM 

0.99945 

0.96908 

0. 49700 

1.01613 

0.98117 

INPUT  VARUULkIS  V|U/U0  ASSUME  M«PO  AND  VAN  DRIEST 


69011202  THOI1KC 

PRariLE 

TABULATION 

10 

POINTS,  delta  AT  POINT  30 

I 

V 

PT2/P 

P/PIl 

TO/TOn 

M/HD 

J/UI) 

t/td 

RnO/RHOD 

1 

0.000fl"*00 

1 .0000*600 

NM 

O.SSlOO 

0.00000 

O.OOOnO 

1.60219 

O.OOOOO 

i 

7.U20*-04 

1,0591*600 

NM 

0.91191 

0.15697 

0.59041 

2.74017 

0.21546 

1 

2.6I62*-01 

4,4095*600 

NM 

0.94758 

0.44284 

U.4A711 

2.41296 

0.26464 

4 

1.9U6"-«1 

4.9862*600 

NM 

0.95219 

0.47514 

0.71920 

2.29152 

0.11161 

5 

5.S660’-01 

5,1911*600 

NM 

0.95192 

0.48604 

0.72927 

2.25501 

0.12140 

6 

7.8740"-01 

5.6741*600 

NM 

0.95714 

0.51058 

0.75125 

2.16619 

0.14645 

7 

1.0617"-02 

6.2671*690 

NM 

0.96115 

0.51914 

0.77522 

2.07060 

0.17416 

S 

t.2602'-V2 

6,5911*600 

NM 

0.96109 

0.55420 

0.76721 

2.02060 

0.16955 

9 

l.562l*-02 

6,9411*600 

NM 

0.96504 

0.56984 

0.79920 

1.97000 

0,40566 

10 

1.7912"-02 

7.2161*600 

NM 

0,96652 

0.58196 

0.80819 

1.91136 

0.41645 

1 1 

2.07T7"-42 

7,5769*600 

NM 

0.96614 

0,59711 

0.6I9IS 

1,66356 

0,41491 

12 

2.12l6*-02 

8.9121*600 

NM 

0.97051 

0.61624 

0.61217 

1.82616 

0.45569 

11 

2. 5857*. 02 

8,1107*600 

Nit 

0.97185 

0.62814 

0.64016 

1.79040 

0.46926 

14 

1.0612'-02 

8.8076*600 

N« 

0.97189 

0,64719 

0.85215 

1.71606 

0.49065 

IS 

1,6041*. 02 

9,4129*600 

NM 

0.97628 

0.67014 

0.r>6ll 

1.67105 

0.51611 

16 

4.l097"-O2 

9,9302*600 

NM 

0,97818 

0.66950 

0.67712 

1.62028 

0.54114 

17 

4. 6201". 02 

1.0128*691 

NM 

0.97887 

0.69670 

0.66112 

1.60141 

0.55021 

IS 

5.1281"-02 

1,9811*691 

NM 

0,98111 

0.72101 

0.69411 

1.51957 

0.56075 

19 

S.7887"-02 

1.1595*601 

NM 

0,78124 

0.74460 

0.90609 

1,46162 

0.61156 

20 

6.4064*-02 

1,2956*601 

UM 

0,98711 

0.79211 

0.92607 

1.17311 

0.67579 

21 

7.061T"-02 

1.1629*601 

NM 

0.96871 

0.61142 

0.91706 

1.12622 

0.70550 

22 

7.6706"-02 

1,4157*601 

NM 

0.99011 

0.61564 

0.94405 

1.26269 

0.71756 

21 

8.2906"-»2 

1.4527*691 

NM 

0.99049 

0,64074 

0.94805 

1 .272M 

0.74501 

24 

e.9l01".02 

1,5111*601 

IIH 

0,99210 

0.66447 

0.95704 

1.22642 

0.76016 

25 

9,5479"-ua 

1,6105*601 

NM 

0.99171 

0.66672 

0.96501 

1.18507 

0.61411 

26 

l.0190*-01 

1,7161*601 

NM 

0.99551 

0,91624 

0.97502 

1.11269 

0.66065 

27 

1.1191*-01 

1.6116*601 

NM 

0.99712 

0.94769 

0.96501 

1.06015 

0.91192 

28 

I.1226".»l 

2.0064*601 

NM 

0,99964 

0.99269 

0.99600 

1,01076 

0.96716 

29 

1.42J2"-01 

2.0154*601 

NH 

1.00008 

1.06000 

1.00000 

1.00000 

l.OOOOO 

D ID 

1. 5121". 01 

2,9154*601 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT  VARIAULES 


Y>U/UO  ASSUME  R«RD  AND  VAN  DRIEST 


7001 -A- 1 


axisymmetric 

1 

M ; 19  to  21.6 
n THETA  X 10"^  : 8 - 12 
TW/TR  : 1,1 

7001 

FPG  / ZPG 
HUT  / AW 

Axially  symmetric  blow-down  tunnel.  Running  time;  50  s.  0 ■ 0.56  m. 
PO  : 13.6  MN/m*.  TO  : 300  K.  Helium.  RE/m  X 10“®  : 45. 

FISCHER  M.C.,  MADDALON  D.V.,  WEINSTEIN  L.M.  and  WAGNER  R.D.  1970.  Boundary  layer  surveys  on  a nozzle 
wall  at  M » 20  Including  hot-wire  fluctuation  measurements.  AIAA  Paper  70-746. 

And  Fischer  M.C,  private  communications. 

Also  Fischer,  Maddalon,  Weinstein  4 Wagner  (1971)  and  Wagner,  Maddalon  4 Weinstein  (1970). 

1 The  test  boundary  layer  was  formed  on  the  wall  of  a contoured  axisynnetr'ic  nozzle  approximately  4 m long. 

The  nozzle  radius  at  the  measuring  stations  Is  given  1n  table  1,  with  X ■ 0 at  the  throat.  The  nozzle  wall 

had  a smooth  polished  surface  and  was  not  actively  cooled.  Calibration  test'  reported  by  Arrington  at  at. 

2 (1964)  Indicate  that  Mach  number  variations  across  the  test  section  at  X <•  3.531  m are  about  t 0.3  so  that 

3 longitudinal  variations  from  the  mean  expansion  may  be  expected  to  be  of  the  same  order.  Preston  tube  tests 

by  Wagner  et  a1.  (1970)  at  X • 2.066  Indicated  that  transitiun  at  this  point  occured  when  PO  was  about 

4 3 MN/m  . PO  for  the  test  described  here  Is  about  14  MN/m  . The  test  boundary  layer  was  formed  by  expansion 

In  the  nozzle,  with  a very  strong  simple  wave  generated  expansion  In  the  throat  region  followed  by  an 
extended  simple  wave  cancelled  expansion  In  which  the  nozzle  contour  and  boundary  layer  growth  give  near 
zero  longitudinal  pressure  gradient  conditions  at  X • 3.53  m.  The  last  test  station  (3.76  m)  may  be 
affected  by  the  upstream  Influence  of  the  APG  flow  In  the  diffuser. 

6 Wall  pressure  measurements  were  made  at  17  stations  along  the  wall  between  X ■ 1.47  and  3.81  m with  holes 

7 2.3  mm  In  diameter.  At  the  X • 3.63  m station  the  velocity  profile  was  determined  from  PO,  TO  and  P 

traverses.  The  Pitot  probe  was  a CPP  (dj  • 3.2,  dj  • 2.6  irni)  while  two  static  probes  (CCP  - a • 42.5®, 

e d ■ 3.2,  1|  ■ 11.7,  Ij  ■ 94  irni)  were  mounted  on  a rake,  separated  vertically  by  166  inn  so  that  the  outer 

7 tube  was  always  In  the  free  stream.  TO  was  measured  with  shielded  tungsten  resistance  thermometers  with 

an  oval  shield  entrance  for  which  bj  • 0.76,  bj  ■ 3 mm.  At  all  other  stations  a Pitot  rake  only  was  used 
with  18  CPP  (dj  • 1.5,  dj  • 1.0,  1 ■ 25.4  mm)  mounted  at  Intervals  nf  6.4  mm  near  the  wall,  Increasing  to 
19  mm  In  the  outer  region  on  the  layer.  At  station  X • 3.53  m a hot-wire  survey  of  the  layer  was  also  made 
using  the  constant  current  techniques  described  by  Wagner  ot  al.  (1970). 

9 The  Static  pressure  profile  measured  at  X • 3.5  m was  replaced  in  data  reduction  by  a series  of  linear 
variations  (see  source  figure  14  inset  and  tables  of  section  C below)  and  this  variation  was  applied  to  all 
the  other  profiles  presented  here.  The  total  temperatu;  j was  within  a few  percent  of  tunnel  total  temperature 
throughout  and  the  measured  values  were  replaced  by  the  isoenergetic  assumption.  A wall  temperature  of  300  K 

>0  was  issumad.  The  Pitot  measurements  were  corrected  for  real  gas  effects  (Erickson,  1960)  and  viscous  Inter- 
action and  rarefaction  effects  (Beckwith  ct  al.,  1971  and  Rogtrs  ut  al.,  1966),  The  maximum  correction  was 
a 20  X reduction  of  PT2,  and  at  tha  relatively  high  pressure  levels  considered  in  this  entry,  only  the 
first  few  data  points  near  the  wall  received  significant  adjustments.  Uncorrccted  Pitot  data  1s  tabulated 

11  In  the  source.  The  viscosity  law  assumed  was  u • 6.0236  (T/K)  X 10'^  Ns/m*. 

12  The  editors  have  accepted  ell  the  assumptions  and  adjustments  made  by  the  authorst  In  order  to  do  this  It 

proved  necessary  to  reconstitute  the  assumed  static  pressure  profiles  from  the  authors'  description  and  the 
wall  and  free-stream  static  pressures.  This  procedure  was  followed  since  the  tabulated  data,  although 
functionally  complete,  required  the  use  of  coeg>uted  density  data  which  was  presented  to  one  significant 

13  figure.  This  profile  set  Is  the  only  one  tsbuletod,  but  a great  quantity  of  reducid  Integral  data  Is  also 

given  In  the  source  paper  for  a range  of  tunnel  reservoir  pressures.  For  this  Integral  data,  tha  static 

pressure  was  assumed  constant.  The  hot  wire  date  are  presented  graphically  In  tha  source  snd  Fischer  et  al . 

14  (1971).  We  present  the  authors'  CF  values  estimated  from  the  slope  of  the  velocity  profile  it  the  wall. 

We  have  however  calculated  viscosity  at  discussed  In  tha  Introduction. 


I 

I 


I 

1 


DATA:  7001  0101-0105.  Pitot  profiles.  TO  end  P profsies  for  OlOA  only.  NX  ■ 5. 

Editors'  coewwnts 

The  three  hypersonic  contoured  nozzle  wall  studlest  Including  this  entry,  Beckwith  et  a1.  - CAT  7105  and 
Kemp  t Owen  - CAT  7206  provide  the  highest  Mach  number  data  in  the  catalogue.  In  all  three  there  are  strong 
normal  pressure  gradient  efforts,  as  although  the  radii  of  curvature  are  large,  the  dynamic  pressure  is 
orders  of  magnitude  greater  than  the  static  pressure.  The  most  thorough  attack  on  the  problems  of  measure- 
ment which  result  from  this  Is  that  of  Beckwith  et  a1.,  whose  correction  procedures  are  used  here.  In 
addition  to  normel  pressure  gradient  effects  due  to  streamline  curvature,  at  these  Mach  numbers,  it  Is 
necessary  to  distinguish  between  the  normal  stress  which  must  balince  the  centrifugal  effects,  ind  Its 
cosaporent  parts,  the  static  riresture  as  such  and  the  normal  Raynulds  stress  due  to  turbulence,  which  Is 
of  the  suae  order. 

The  profiles  are  given  In  average  detail,  and  the  measurements  extend  within  the  momentum  deficit  peek. 

With  the  boundary  conditions  used,  replacement  of  the  measured  TO  profile  by  tha  assumption  of  constant 
TO  will  have  'iittia  effect  on  the  reduced  data.  The  Influence  of  the  PT2  corrections  can  be  seen  by 
compariry  tha  tabulated  values  with  the  uncorrected  values  given  In  the  source  paper.  The  Hach  number  range 
of  the  series  Is  not  large  so  that  the  balencc  between  the  components  of  the  static  pressure  variation 
should  not  change  much  from  one  station  to  another,  end  therefore  the  static  pressure  profile  used  at  each 
station  will  be  valid  in  so  far  as  It  represents  the  variation  at  the  station  at  which  It  was  measured. 

As  Is  typically  the  case  with  very  high  Mach  number  mcaiurements , the  profiles  display  marked  transitlonol 
features. 


TABLE  1 


I1EASUR1NQ  STATION  X:  2.007  2.743  3.302  3.631  3.760  m 

NOZZLE  RAOlUS  R:  203.2  236.2  273,1  278,1  279,4  m 
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CAT  7gOJ  nsC.lEH  BOUMOAHY  CONDITIONS  AND  EVALUATED  DATA.  SI  UMTS. 
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HD  • 

T;i/TH 

RE02W 

CF  • 

H12 

M12K 

PH 

PD 

X * 

POD* 

PV(/PO 

RE020 

CO 

h32 

H32k 

TH* 

TD 

RI  * 

TOD* 

Si:  * 

D2 

P12 

H42 

D2K 

JO 

TR 

7001Q10I 

19.0000 

l.llSO 

2.9S99‘t02 

2.6000*-04 

337.7607 

2.0510 

1.1801*702 

i.b.  J8"70l 

E.00bb“»00 

1.0?3e"+07 

1.3500 

a.2769*t03 

HH 

1.9520 

1.7422 

3.0000*702 

2.4713*700 

J.OOOO'tna 

1 .0000 

1 .6m2*-0« 

.1“ 

-0.3401 

1 ,7740"-03 

1.7583*703 

2.6906*702 

7001010? 

EO.SOOO 

1.1152 

2,0'476"t02 

1.950C"-0'I 

342.0757 

2.0033 

7.5831*701 

5.6l7l"t01 

J.70J2"+00 

1.02Ja"-»(l7 

1,3500 

B.1710*tOS 

MM 

1.9277 

1.6873 

3,0000*702 

2.0649*700 

■4>.J(i2J"-31 

l.oooo'tns 

1.0000 

1 ,7090*-04 

MM 

•0.0313 

2.6614"-03 

1.7595*703 

2.6901*702 
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21 .6000 

1.1152 

2. 2405*702 

l.8000**04 

324,0265 

2.0521 

6.2873*701 

4.6573*701 

S.I020''*00 

1.02J3‘'»07 

1.3500 

9.H151*703 

MM 

1.9396 

1.7287 

5.0000*702 

1.9157*700 

■E,7JO5«-01 

J.OOOO'tO? 

l.nooo 

2.199«*»04 

MM 

0,1973 

2.8089"-03 

1,7599*703 

2.6900*702 
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21.6003 

1.1152 

2.«059»702 

1.750G*-04 

303.6261 

1.9064 

6,1350*701 

4,5444*701 

J.5S06**00 

l.J89J'*07 

1,3500 

l.05Il*70i; 

MM 

1.9329 

1.7383 

3.0000*702 

1.9157*700 

'i.781J*-01 

1.0000‘'*02 

1.0000 

2.«iS5“-04 

M« 

0.3212 

3.4l72"-03 

1,7599*703 

2,6900*70? 

7001010S 

21. Soon 

1.1152 

7945*702 

MM 

32S.4272 

2.1372 

6.4027*701 

4.7427*701 

J.7S9E**00 

1.0169*t07 

1 .IJOO 

1.2144*704 

MM 

1.9437 

1.7314 

3.0000*702 

1.9335*700 

'i.79«li"..0t 

l.oono‘tu2 

1 .0000 

2.7077"-04 

NM 

0.1531 

3.235S"-03 

1.7599*703 

2.6900*702 

CF  ESTIMATES  Ft»3M  FIG. 7 


evaluated  data  . PRESSUnr  based  meferemce  flow 


run 

02PD 

DEPT 

II12«D 

K12PH 

M32P0 

M12PW 

M42PD 

H42*yi 

RtD2pD0 

RED2PMS 

RE02PDH 

RED2PHH 

D8TAR 

70010101 

1,6668"«04 

1.3937*-0« 

341.0896 

330.7443 

1.9527 

1.9536 

•0.3347 

•0.3346 

8,3055*703 

8,3005*703 

2.4053*702 

2.4965*702 

5.4084*.02 

70010102 

l,605fl“-04 

1.5089"-04 

355.2211 
314., 8846 

1.9283 

1.0191 

•0.0310 

•0.0310 

8.4438*»0S 

8.4472*703 

2.0654*702 

2.0662*702 

5. 9167*. 02 

70010103 

2,230tl*-0« 
1.6617*. 04 

333. ’1162 
323.5885 

1.9407 

1.9413 

0,1042 

0.1942 

0.0968*703 

1,0000*704 

2.2819*71)2 

2.2827*702 

6,7306*^02 

70010104 

2.45i4“»0'l 

E.050T".01 

312.5020 

303.2406 

1 ,9341 
1.0348 

0.3151 

0.3152 

I,0727"7(i4 

1,0711*704 

2.4467*702 

2.4495*702 

6.9H3*.02 

70010105 

2,T566*-04 

2,2875*-04 

350.1207 

336,2742 

1,9444 

1.0451 

O.ISII 

0.1512 

1.2274*704 

1.227«"+94 

2.6244*702 

2.6254*702 

6,3128**02 

I 
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700101  (1?  FISCHLW  PROFILE  TABULATION  El  P01NTS»  DELIA  AT  POINT  19 


I 

T 

PT!/P 

I'/PO 

TO/TOD 

(•I/I  ID 

u/uo 

T/TD 

rhd/rhoo*u/ud 

1 

0,0000*700 

1,0000*700 

1,35000 

1.07875 

0.000('0 

0.00009 

156.72080 

o.ooono 

(u 

l,7780*-03 

1,2490*700 

1.35900 

1.07107 

0.02530 

0.30300 

142. 36354 

0.30287 

i 

5. OBDO'^Ui 

2.6254*700 

1,35000 

1.05179 

0.057  38 

0.58400 

183.60080 

0.00761 

4 

r.5692*-03 

l|.O<in(."700 

1.35000 

1,03751 

0,08.377 

0,72500 

74.89S36 

D. 01307 

5 

l.01u0"«02 

2.2428*701 

1.35000 

1.01123 

0. 16506 

0.92109 

24.52059 

0.05069 

0 

1.355S*-02 

3. 7344*701 

1.35000 

1.00737 

0.24111 

0.95209 

15.59008 

0.08244 

7 

1.9736*-()2 

5.  579r  701 

1.35000 

1.00532 

0.26073 

0.96709 

11.13910 

0.11719 

0 

2,611I*«02 

8,I195"701 

1.24300 

1.00377 

0.35644 

0.97900 

7,54369 

0.16157 

9 

1.2944*-02 

1.2609*702 

( .10500 

1.00138 

0.44463 

0.98700 

4.92772 

0.22133 

to 

1,967S"-02 

2.0393*702 

0.91500 

1.00046 

0.56S83 

0,99300 

3.07963 

0.29581 

11 

4,0142"-1'2 

2.38'.4’702 

0.80500 

0.09940 

0.61192 

0.99400 

2.63862 

0.30325 

12 

5.3242**02 

5.1819*702 

0.84009 

1.00084 

0.70728 

0.99700 

1,98706 

0.42147 

13 

7.1196*»02 

5.9663*702 

0.88000 

1. 00011 

0,78957 

0,99800 

1.59763 

0.54972 

14 

8.44r,5"-02 

5.0431*702 

0.92000 

0.90983 

0.69037 

0.99900 

1.25890 

0.73007 

13 

9.7r>5*-02 

5.69U"'702 

0.96000 

9. 998(11 

0.94590 

0,99900 

1.11543 

0.85980 

l6 

1.10(i2*.01 

S.S045*7«2 

1.00000 

0.00856 

0.96165 

0.99900 

1.07875 

0.92607 

1/ 

1.295fl"-0l 

5.9860*702 

1,00000 

1.90043 

0.97011 

1.00000 

1.16257 

0.94112 

10 

1.4«34*-01 

6, 1004*702 

1.00900 

1.00923 

0.98575 

I.OOOOO 

1,02913 

0,97170 

0 14 

l,0;44"^01 

6.3603*702 

1.00000 

1.30003 

l.QUOOO 

1.0008U 

t. 00000 

1.00003 

2(1 

l.B6ie*^(M 

6.2657*702 

1.00000 

1. 00010 

0.99253 

I.OOOOO 

1.01510 

0.98SI2 

?1 

2.0599“^01 

6.3671*702 

1,00000 

0.90900 

1.00054 

I.OOOOO 

0.99892 

1 .00108 

ttiouT  variables  T,U/U0.TFT0»(VPD 
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TOOlOini  FISCHi;*^ 

PPOFTLE 

TAHULATION 

?0 

POl'115,  DELTA  AT  PCiINT  IB 

I 

Y 

rT?/P 

p/pn 

T j/To:i 

r1/  in 

u/uu 

T/ir 

RHn/P,iD3' 

1 

0.0'^00''^o0 

1 .OOHO'  + Ol) 

1 .3S700 

1, 00rto*> 

0.00 JOO 

0.00000 

IBT.SBXBd 

0,0^000 

c 

1 , S 1(I4"400 

l.SSuno 

1 • JQ7(>4 

O.lHoSS 

o.ao-ioo 

IBl.JIIBfc 

0.00162 

i 

5,0B0n"-03 

2,07T4"  + ')U 

l.SSOftO 

1 .00470 

C.JS971 

o.bnaoo 

inu.')BB67 

(1.00603 

4 

1 .Tllo'*'!! 

1 .SSJOO 

1 . J0UP7 

O.U'JBS 

0,0320'J 

m.aaiiat 

0.02291 

5 

1.01i>0“*rO? 

a.  l5T7’t'U 

Ui^'joo 

1.000^2 

o.ii'jba 

0.01  sou 

a7,<jaB?r) 

0.09S6*. 

l> 

1 ,iSi«"-02 

J. 

1..5SUOO 

i.joost 

O.cVoSO 

O.OOiOO 

18.  JUBO 

0.06932 

7 

9 

t 

■j.-iaai'toi 

t .SSjftf) 

0,2o797 

U.OblOO 

la.  7U73 

0.10202 

9 

6.ai'i'j"nu 

I.SSJOO 

0.70OS7 

O.S0070 

U.9h90.) 

1 o.'iiduu 

0.12342 

9 

U2«aso 

0.')0dft7 

0.S6261 

0.97O0J 

7,a«9ii 

0.17SS9 

10 

1.9fc7S"-02 

l ,84h'»**-Oa 

I.U7SO 

0*79071 

o.'iaaso 

0.9M70J 

i).'>7J74 

0,2316d 

1 1 

a.7dtio"*'ia 

U.82S00 

0.79929 

0.03703 

0.99307 

a.MSTBa 

0.SS649 

j.soij’Kja 

o.aasno 

1.00009 

U.7t97a 

0.997U0 

1.44>)58 

0.42277 

IS 

8.-l4S8"-02 

x.  ia4)“t9a 

u.assoo 

0.0O9J0 

0.90310 

0*  ?9300 

i.BaBac 

U.SS946 

u 

4.715S"-02 

S.i'714’xoa 

u.Haaso 

O.OOOflO 

O.OTbOS 

0.97000 

‘).0616b 

IS 

0.9US0 

0.99d7S 

0.70b97 

0,99900 

i.iiaoo 

0«ai91  1 

Itl 

6,71(,i"toa 

P.9S'jOO 

o.ooaiii 

0.99057 

0.99700 

1.8I41S 

0.93612 

17 

1.48a4*-81 

b.8j37"»na 

UUOUUU 

l.unoos 

0.9Q397 

l.ooono 

l.OOBOt 

U.99200 

0 tB 

l.67au"-ni 

(/.•sbo’ioa 

t .UOOOQ 

t .000(10 

1,00000 

i.onooo 

1 .BO'ino 

1.00000 

19 

I.B61S"-V1 

6.«ll'i3''faa 

uooooo 

0.903PS 

0.96133 

0,99000 

1.01629 

0.96402 

20 

INPJT 

2,i;5rJ"-oi 
VtrtHJLES  7/ 

6.B(n7*»oa 

U/Ui;.T/TD,'>/PD 

l.OOOOO 

i.oooos 

0.99:*97 

1.00007 

1 ,00(106 

0.99200 

70010104  FI3CHCR 

PROriLE 

TA'IULAtlON 

ai 

POINTS,  or.LU  AT  PO! 

MT  20 

1 

V 

pia/p 

P/i’n 

T0/TO3 

r 1/(10 

U/JO 

T/TC 

B-n/4ii();)i 

1 

O.OOOO'XOO 

1 .0000"*00 

I.IBOOO 

1.10000 

0.00000 

0.00000 

156,54700 

0 , 0 0 (1 0 0 

a 

l.77J0"-Ul 

i.iax7*T00 

1.38000 

0.99995 

0.01759 

0.21500 

149,40200 

0.00191 

1 

1.1020’-n 

1 .a8B9**oa 

i.iBona 

0.99957 

O.Oa'187 

0.30800 

141,77(100 

0.00241 

II 

4,a6'io'‘-oi 

l ,9766'»Ua 

I.ISUOO 

0.9«97a 

0.04488 

0.49000 

119.145(40 

0.00585 

s 

S.314U''-01 

a.74?l"»00 

1.38000 

0.99890 

0.056BS 

0.58000 

I04.0B200 

0.007S2 

6 

6.9580“-01 

(|.9771“4'I0 

I.3800P 

0.99984 

0.08101 

0.71100 

77,47200 

0.01242 

7 

a.iasC'Oi 

8.0aiJ*T09 

1.38000 

0.99901 

0.10501 

0.79700 

87.00400 

0.01  (160 

a 

i,aa<i6*>oa 

l.75l«"*01 

1.38000 

0.99914 

0.15778 

0.09400 

12.10160 

0.03759 

9 

i.7oi8“-ua 

a.a97o"»'u 

1.38000 

0.99051 

0.20400 

0,93300 

2D.4IB60 

0,00021 

10 

a.inaa'-oa 

1,B0II8"*0I 

1.18000 

0.99968 

o.aiiaa 

0.94991 

16.11600 

0.07004 

II 

i.7Si8"-aa 

9.S58J"»01 

i.aaspo 

0.998(49 

0.37241 

0,98000 

6,02500 

0.17136 

la 

s.i«5'4’»oa 

1 .9686"t(ia 

0.98UOO 

0.99980 

0.51423 

0.99200 

3.44800 

0.26786 

11 

6.«!7i8''*ua 

*.7'i«6"Tfla 

o.aosoo 

0.99951 

0,61183 

0.99500 

2.48(100 

0.12297 

m 

T.n'taa'-oa 

j.69ia‘»oa 

0.83000 

0.99946 

0.73160 

0.99701 

1,84700 

0.44001 

IS 

9.a964*-ga 

S.04(»J"*8a 

0,87000 

0. 99329 

0.85767 

0.99800 

1.38000 

0.60126 

16 

j.oaigx.Oi 

S.S319"40a 

0.89S50 

0.99946 

0,90224 

0. 99900 

1.22600 

0.72969 

17 

I.I07«*-0I 

6.?i«l"*na 

0.90S80 

0.99364 

0.95330 

0,99900 

l.OOBOO 

0.82IBO 

IB 

l,J6(t9«-OI 

6.7103"»ua 

U.94J80 

0,99812 

0.99062 

0.99900 

1. 01  TOO 

0.92542 

19 

1.  J6(|S*-0I 

6.77Ta"4"a 

O.96S00 

0.99893 

0.99404 

0.99900 

1. 01000 

0.95049 

0 ao 

i.saito"-ui 

6.B3fl6**na 

l.onuoo 

1. 00000 

1.00000 

1.00000 

1.00000 

1.00000 

ai 

INPJT 

i.8oia*-oi  r.9i99"4'ia 
g»PIA3LC8  Y<U/UD.T/TO.P/PD 

1. 00000 

0.99985 

1.01170 

1.00000 

0.97701) 

I .02180 

70010105  riSCHCP 

PROriLt 

tabulation 

20 

P0INTJ(  3CLTA  AT  POINT  19 

I 

T 

PT2/P 

P/PO 

TO/TOO 

M/.10 

U/UB 

T/ro 

RMO/PHOO' 

1 

o.aooo'too 

1 .OOOOifOO 

1.35400 

t. 41833 

4.00044 

4.4004U 

158.00407 

4.0DD0U 

2 

1, 14961-03 

1.2163“T00 

1.35444 

1.41674 

0.02102 

0.27800 

145.81424 

0.40257 

1 

6.J800"-03 

3.2531"T00 

1.35000 

1.41689 

0.96358 

0.62500 

96.61116 

0,00871 

4 

B.9l54*-03 

1 .2162“+((1 

1.35044 

1.44425 

U.tlllO 

0,85700 

42.64181 

4.42716 

5 

I.0160*-02 

1.90tB“»01 

1.35440 

1.44235 

0.16536 

0,90300 

29,82179 

O.OUUBB 

6 

1.48lfl*-02 

3,1324“t01 

1.35044 

1,44499 

0.21326 

0,93900 

19.18798 

4.46538 

7 

2.110T*«02 

4.3457*601 

1.35440 

1.404U 

4.25284 

4.95600 

14,29631 

0.U9U27 

0 

2.74831-02 

5,20T316((1 

1,35044 

1.00484 

9.27786 

0.96400 

12.43666 

4.10812 

9 

1.43l5*-02 

6,4804*601 

1.35444 

1.004R8 

4.30786 

4.97100 

9.91847 

0.13177 

10 

4.1046“-02 

8, 563,1601 

1.35044 

4.99946 

0.35419 

4.97800 

7.62424 

0.17317 

u 

5.96141-02 

1. 8156*602 

1.11000 

0.99948 

4.51643 

0.99100 

3.68228 

0.29671 

12 

7.256»i-02 

2.6838*602 

0.93540 

0.99982 

9.62814 

4.99500 

2.50916 

0.37077 

11 

0.58271-02 

3.5116*602 

0.84500 

1. 40901 

4.71865 

4.997110 

1.92444 

4,41704 

14 

9.052T"-O2 

4.1401*602 

0.BI540 

1.44413 

0.78039 

4.99840 

1.63544 

0.50344 

IS 

1.11941-01 

4.8349*642 

0.84544 

4.99861 

0.84344 

0.99800 

1.44020 

4.60228 

16 

1.30911-01 

5.5991*602 

4. 87544 

0,99930 

0.90754 

4.99904 

1.21181 

0.72134 

17 

1.5022“. 01 

6.2476*602 

0.90754 

0.99857 

4.95883 

0,90904 

1,08554 

0.43SIS 

to 

1,68311-01 

6.1847*602 

4.93754 

4.99831 

4.97687 

0.999U4 

1.44582 

0.89553 

0 19 

l.B755*-01 

6.7153*602 

0.96754 

1.44344 

1.40000 

1.00044 

1. 04440 

0,96750 

20 

INPUT 

2.07371-01 
VAPlAOLtI  Yt 

6.6610*602 

U/UC»T/TO,P/PD 

1.00004 

3.99833 

4.94007 

0,99914 

1.01833 

0.98112 

7002-A-l 


axisymmetric 

M : 5.9 

R THETA  X 10"^  : 8 - 80 

7002 



TW/TH  : 0.7  - 0.8 

ZFG  (FPG  HISTORY) 
HHT 

Axisymmetric  blcw-down  tunnel,  maximum  running  time  6 minutes.  D • 305  mm. 

0.45  < PO  < 4.24  MN/m^.  460  < TO  < 500  K.  Air,  daw  point  i 211  K.  4 < RE/m  X 10'^ 

< 35. 

JONES  R.A.  and  FELLER  W.V.,  1970.  Preliminary  surveys  of  the  wall  boundary  layer  In  a Mach  6 axisymmetric 

tunnel.  NASA  TN  0-5620. 

And  Feller  U.V.,  private  communication.  Also  Feller  (1973). 

1 Th«  ttit  boundtry  1«ytr  wtt  formd  on  k cylindrical  axtanilon  (D  • 0.305,  L • 4.0  m)  of  i contourad  axl- 
lyniMtrlG  nozitt.  Tha  cylindtr  Mts  constructed  In  four  Interchangaabla  sections  (L  • 0.457,  0.761,  1.22 

8 and  1.525  ■)  of  which  the  longest  carried  the  survey  equipment.  Four  stations  (X  > 2.388,  3.150,  4.369, 

5.461  m)  were  studied  In  the  test  zone  stretching  up  to  iwre  than  6 n from  the  throat  (X  ■ 0).  The  test 
surface  when  constructed  was  finished  to  better  than  1.6  us  nss  with  a maximum  departure  from  the  prescribed 

2 ordinates  of  0.013  las.  The  surface  was  not  actively  cooled.  Pitot  surveys  In  the  "Inviscid’  core  flow  showed 

3 no  asysmetry  or  waves.  Natural  transition  was  believed  to  occur  upstream  of  the  throat,  and  the  pressure 

4 history  of  the  layer  Is  represented  by  the  Mach  number  distribution  In  Table  1.  The  wall  temperature  history 
Is  discussed  by  Feller  (1973)  end  In  the  cases  discussed  here  probably  corresponds  to  TW/TR  between  0.7  and 
0.8  throughout  (E). 

6 Wall  measurements  generally  suffered  from  undetermined  Instrumental  difficulties,  so  that  the  static  pressure 
presented  with  the  profiles  Is  deduced  from  Pitot  maasuremants  In  the  free  stream.  Tha  wall  temperatures 
were  measured  by  thermocouples,  each  held  by  a screw  In  contact  with  the  bottom  of  a drilled  hole  so  as  to 
sense  the  temperature  2 mm  from  the  test  surface. 

7 A CPP  and  s circular  STP  were  mounted  permanently  In  the  free  stream  and  their  readings  recorded  In  conjunction 
with  the  traversing  probes,  which  were  In  general  of  tha  same  construction.  Two  probes  ware  mounted  on  the 
traverse  strut  at  any  one  time.  Tha  probe  dimensions  and  Y separation  are  listed  In  table  2.  The  Pitot  probes 
were  FPP  and  the  TO  probes  flattened  circular  STP  In  which  the  chroirel-alumel  tharmocouple  bead  hsd  Itself 
bean  flattened  so  as  to  Increase  tha  surface  area  to  volume  ratio,  with  tha  aim  of  giving  a more  rapid 
response  and  reducing  sensitivity  to  conduction  errors.  The  TTP  were  calibrated  directly  in  tha  free  stream 
over  a wide  range  of  Reynolds  numbers.  The  calibration  was  extrapolated  where  necessary  In  tha  low  Reynolds 

10  number  range.  No  corrections  other  than  this  calibration  were  applied  to  probe  data.  An  empirical  curve 

11  fitted  to  a compilation  of  viscosity  data  was  used. 

9 Since  the  PT2  and  TO  profiles  were  taken  on  separate  occasions  and  at  different  Y values,  the  Pitot  data 
were  faired  end  Interpolated  to  the  Y values  of  the  TO  data.  All  values  vrare  normalized  with  the  simultaneous 
value  recorded  by  tha  fixed  free  stream  probes.  Tbs  wall  temperature  values  presented  were  obtained  from 

the  Initial  no-flow  value  with  a correction  based  on  a heat  transfer  calculation.  Tha  computed  variation 
of  TU  was  usually  less  than  22  K In  the  course  of  a run.  Long  period  total  pressure  fluctuations  of  up  to 
2.6  t were  observed  In  the  middle  part  of  the  layer  and  It  Is  suggested  that  thase  fluctuations  may  account 
for  tome  of  the  scatter  In  the  profile  data. 

12  The  profile  measuramants  are  presented  In  the  tables  for  all  Y values  of  both  the  TO  probes.  Where  two 

Y values  coincided,  the  profile  data  were  averaged.  Tha  U/UO  and  M values  have  been  taken  at  presented 
by  the  authors,  and  the  variations  In  edge  conditions  tvaraged  to  give  refarence  valuat  represantatlve  of 
the  whole  profile  (The  source  paper  gives  TOO  and  TN  values  for  every  profile  point).  The  static  pressure 
hat  bean  assumed  constant  through  the  boundary  layer.  Our  normal  Intagretlon  procedure  proved  unable  to 

13  handle  tha  scatter  of  the  data  and  was  replaced  by  a trapezoidal  Integration  rule.  Four  succestlvs  profiles 
are  prasantod  for  each  of  four  total  preature  levels.  The  reservoir  pressure  variation  within  each  series 

14  la  negligible  except  for  tha  last  aarlea.  where  there  is  a fall  of  17  X from  0401  to  0404.  NMsuremants 
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of  »k1n  friction  In  th#  stmt  ftclllty  h«v»  bon  Md*  by  Srokowskl  et  t1.  (1976).  Th«  postiblo  ut«  of 
this  diU  1i  ditcuisod  In  § IS  bolow. 

§ DATA:  7002  0101’0404.  Pitot  «nd  TO  profllti  obUlnod  loporottly.  NX  • 4. 

15  Editors'  cowwnts 

Th*  «xp«r1iMnt  provides  dati^  In  a region  which  Is  not  well  covered.  In  Reynolds  nunber  and  Mach  nufnber 
rang*  It  falls  between  Volsinet  t Lee  - CAT  7202  and  Hopkins  I Keener  - CAT  7203.  Th*  test  area  Is  cylindrical 
and  6/RZ  Is  of  order  0.7,  so  that  th*  effect  of  transverse  curvature  nwy  well  be  substantial.  Although  w* 
have  described  th*  flow  as  having  a noMintlly  loro  pressure  gradient,  th*  growth  of  th*  boundary  layer  results 
in  a rise  in  pressure  ratio  (P/PO)  of  36  - SS  X between  ststions  1 and  4 (see  source,  figures  7 and  8).  In 
the  tables  of  reduced  data  below,  this  is  masked  for  series  04  by  th*  fall  in  POO. 

Th*  data  1s  fairly  rough,  and  showed  much  scatter.  As  remarked  above,  our  spl7n*-f1t  integration  procedure 
was  replacad  by  a trapezoidal  rule.  W*  still  found  differences  of  SO  X between  th*  authors'  integral  values 
and  ours,  and  so  mad*  a check  by  "counting  squares".  r>i*  trapezoidal  rule  and  quadrature  values  agreed 
to  1 X,  so  that  w*  presume  that  th*  authors'  integration  procedure  was  also  unsulted  to  tha  spread  of  th* 
data. 


W*  give  below  a table  of  CF  values  bated  on  th*  measureeientt  of  Srokowskl  et  a1.  (1976).  These  measurements 
were  made  between  Stations  1 and  2,  with  two  different  balances,  Six  or  more  years  have  passed  between  the 
two  sets  of  measurements,  so  that  there  may  well  have  been  significant  changes  in  the  facility.  W*  have 
net  therefore  entered  any  of  these  values  in  the  profile  tables.  Th*  scatter  of  th*  data  was  about  7 X, 
and  w*  have  interpolated  on  th*  basis  of  th*  authors'  RE  (x)  values.  We  have  very  slightly  extrapolated  th* 
curve  in  two  cases,  and  although  tha  Reynolds  number  rang*  overlaps,  values  for  stations  3 and  4 should 
only  be  used  for  vary  approximate  arguments. 


CF  FROM  SROKOWSKl  et  a1.  (1976) 


PROFILE: 

0103  0104  0202 

0203 

0204 

0301 

0302  0303 

CFXIO^! 

8.60  8,06  8.30 

7.65 

7.30 

7.40 

6.98  6.63 

NOTE: 

a,b  a b 

a 

a 

- 

a 

a)  Profile  station  remote  from  balance  station 

b)  Extrapolated  value. 

Table  1. 

Design  Mach  number  history  in  nozzle 

X (m) 

0 0.061  0.102 

0.162 

0.200 

0.264 

0.381 

N 

1.0  1.22  1.44 

1.66 

1.87 

2.08 

2.66 

X (m) 

0.584  0.788  0.939 

1.270 

1.421 

1.929 

2.260 

M 

3.54  4.29  4.70 

6.32 

6.64 

6.89 

6.99 

Table  2. 

Dimensions  of  orobes  Im) 

Outer  TPP 

Inner  TPP 

Outer  TTP 

Inner  TTP 

"l 

0.46 

0.33 

1.8 

l.l 

**2 

0.25 

0.10 

- 

- 

•>1 

1.9 

0.79 

3.9 

4.6 

^2 

1.6 

0.41 

- 

- 

1 

47.6 

36  (E) 

47.6 

47.6 

shank  dia. 

1.62 

0.608 

3.15 

3.16 

Saperatien  in  Y 


20.6 


0401 

6.60 


24.1 
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CAT  7002  JO.'IFS  DOUNDtRY  CONDITIONS  *riO  LVALUATEU  DATA.  SI  UMTS. 


R'lU 

Mp  * 

T,:/TR 

PED2W 

CF 

H12 

H12H 

Pv. 

NO 

X • 

P00« 

Pl'l/PP« 

RLD20 

CO 

H32 

H32k 

Tl-.'* 

TP 

RJ  • 

Ton* 

SK  » 

D2 

P12 

H92 

D2R 

UP 

TP 

70020101 

S.8600 

0.8017 

1.5522*401 

•|6 

12.1010 

1.3754 

1.2938"t02 

1.2918*602 

2.3S76"00 

4.5000*405 

1 .0000 

7,4970*401 

.■|N 

1.84P0 

1,0192 

1.3 J09"tO2 

5,7016*601 

-I.b2n0"-51 

4.5504*402 

0,0000 

1.7580*-91 

•IV 

0.5522 

4. 1650"-01 

8.943n“-f02 

4,1446*602 

70020102 

5.7600 

0.8118 

2.0486*40I 

il» 

12.6201 

1.1965 

1,6503*602 

1,6581*602 

J.1M06"»00 

4.5000*405 

1.0009 

9.7178*401 

ilN 

1.8171 

1.8096 

1.1698*602 

5.8702*601 

••l.S24O*-01 

4.4022*402 

0.0000 

2.1292*-01 

111' 

0.51(17 

5.2677'-lll 

8,6461*602 

4,0771*602 

70020IOT 

5.5800 

0.8041 

1.1905*401 

.IN 

11.4970 

1.4011 

4,4140*602 

4.4140*602 

4.}«sa*«oo 

4.5000*405 

1 .0000 

1.4107*404 

.IN 

1.02M 

1.3017 

3,3966*602 

6.4184*601 

-l.b240».01 

4.6188*402 

0,0000 

l.nm*-oi 

0.5964 

7.175I"-U1 

8.9611*602 

4.2211*602 

70020104 

5.4500 

0.7748 

4,9117*401 

.IN 

12.1542 

1.4106 

5.1091*602 

5.1091*602 

3.4610*400 

4,5000*405 

1.0008 

1,81*4*409 

.IN 

1.8052 

1.7992 

1.2509*602 

6.6158*601 

•l,5240*-01 

4.605u*402 

0.0000 

1.6S77*-0l 

.|N 

0.5218 

9,3664*-01 

8.9011*602 

4,1956*602 

70020201 

5.8700 

0,8097 

2.5419*401 

91' 

11.6118 

1.1612 

5.7226*602 

5.7226*602 

2.1F76’*00 

7.9000*403 

I.OQOO 

1.2180*404 

.IN 

1.8602 

1 .8275 

1.1600*662 

5.7815*601 

•1,S2U0*-0I 

4,5640*402 

0,0000 

1.6617*-01 

.'|N 

0,6174 

1.7T70*-0l 

8.9504*602 

4,1495*602 

7OU202O2 

5.8100 

0,7887 

1.2924*401 

;iM 

12.UI61 

1.1742 

5.9666*602 

5.9666*602 

3.1«<)6**00 

7.9000*405 

1.0000 

1.5490*409 

■IN 

1.0445 

I.8I7I 

1,1097*602 

5.9181*601 

■l.‘i240*»0l 

4.6140*402 

0.0000 

2.081S*-01 

l|H 

0.5865 

9.'>649"-01 

8,9924*602 

4.1965*602 

70020201 

5,6700 

0,7026 

4,1691*401 

.IN 

12.5872 

1.1751 

7.0666*602 

7.0666*102 

4.S68R*»00 

7.9000*405 

l.OOOO 

1, *659*409 

riN 

1.8126 

1.8127 

1,1322*602 

6.2181*601 

"1. SOHO". 01 

4.6140*402 

0.0000 

?.4709*-01 

:|N 

0,4917 

6, 1600*-6l 

8,9644*6(12 

4,2041*602 

7002U2U  t 

5.5400 

0.7672 

6.2762*401 

;iN 

11.6519 

1.1816 

8,1291*602 

8,1291*602 

S. 4610*400 

7,0000*405 

1.00(19 

2.6150*409 

■ IN 

1.8292 

1.8111 

1,2876*602 

6.5910*601 

-1.5240*. 01 

4,7061*402 

0.0009 

i.2l82*-01 

.'IN 

0.5617 

7.7141*-01 

9,6191*662 

4.2854*602 

TOU20S0I 

5.9500 

0.7o68 

9.7TI**401 

;iN 

12.1117 

1.1110 

1.4469*601 

1 ,4469*601 

2.}S76*400 

2.1700*406 

1.0000 

2.2911*409 

■IN 

1.8690 

1.8475 

1.4106*602 

6,0914*601 

-1.52411". 01 

4.9222*402 

0.0000 

1.2700*-01 

.IN 

0.5196 

2.8207"-01 

9.1108*662 

4.4716*602 

7002010,? 

5.9500 

0,7641 

7.8028*401 

IN 

9,7660 

1.1106 

1 .4469*603 

1 ,44b9*601 

1.1496*400 

2.1700*406 

t.OOQO 

1.6559*409 

:iH 

1.8719 

1.8441 

1.4114*602 

6.0810*601 

-1.5240*-01 

4,9118*102 

0,0000 

2.0676’-0) 

.NK 

0.8141 

9.284t"-01 

9.1028*602 

4.4660*602 

70020101 

5.7500 

9.7661 

1.0395*409 

NW 

10.2514 

1.1186 

1.7828*601 

1.7828*601 

4.1669*400 

2,1700*406 

l.nooo 

9,6925*409 

;iN 

1.8607 

1.8401 

1,4868*602 

6.5729*601 

«l.5240*-01 

5,0016*402 

u.nooo 

2.«787‘-01 

!|N 

0,7274. 

5.161S*»01 

9.1466*602 

4.5516*602 

7«02010'l 

5.6600 

0.7817 

1,2965* 409 

IIM 

11.4150 

1.1146 

1,9619*101 

1.9619*601 

5.4610*400 

2.1700*406 

1.0009 

5.4772*409 

.IN 

1.8552 

1.8421 

,1.4222*602 

6,4944*601 

-l.S240*-01 

4.8105*402 

0.0090 

2.6Sil*-fll 

.|N 

0.5815 

5.9767*-01 

9.1451*602 

4.1778*602 

70020401 

5.9800 

0.7771 

9.2357*401 

r|M 

10,6691 

1.1221 

2.7411*601 

2.7411*601 

2.1876**00 

4.2400*406 

1 .9900 

9,1810*409 

;|N 

1.8751 

1.8527 

1,6122*602 

6.2710*601 

-1. 5240*. 01 

5,1118*402 

9,0090 

U1695*-01 

.N“ 

0.7196 

2.8101"-01 

9,4961*6112 

4,6472*60? 

7002040? 

5.8200 

0.7687 

1.1052*409 

,;y 

11,4914 

1.1251 

1.1597*6(11 

1.1997*605 

1.1496*400 

4.1400*406 

1.0000 

5. *751*409 

:|N 

1.8610 

1.8421 

1.6259*602 

6.5028*601 

-1 .S240*«Ul 

5,0556*402 

o.nooo 

1.60S5*-01 

:|M 

0.5906 

1.5356*-01 

9.4099*602 

4.5975*602 

70020401 

5.7800 

0,7988 

1.7711*409 

10.0111 

1.1050 

1,0964*601 

1.0964*601 

4.16«9*400 

1,8900*406 

1 .9000 

8,1790*404 

;iN 

1.8646 

1.8466 

1,5508*602 

6,3625*601 

-l.S240*-01 

4.8873*402 

o.oono 

2.1807*-01 

•|M 

0.7507 

5.0029"-nj 

9.2418*602 

4,4451*602 

70020404 

5.6900 

0.7471 

1.7247*409 

l|M 

12.0119 

1.1142 

1.1085*601 

1.1085*601 

5.4610*400 

1.5300*406 

1.9000 

7,9017*409 

.IN 

1.8505 

1.8415 

1.4621*602 

6.6118*601 

-1,5240". 01 

9.9088*402 

0.0000 

2.1980*-81 

;|M 

0.5101 

5.1277*-01 

9,2918*602 

4.5121*602 

TPAPtZOtSSl  KULC  ALL  IIITr.ORATIONS 
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70020401  JONLS 


fROriLE  T*HULATIon  50  POINTS.  OFuTA  AT  POINT  U6 


I 

Y 

'■12/P 

P/PD 

1 

O.OOOO'YOO 

l.OOno*TOO 

NP 

2 

6. OOpO'-OA 

n.902i*»00 

NM 

S 

I,06ti8''-03 

9. J280*+00 

N« 

4 

1.2192". 03 

9.5484*»00 

NM 

5 

1 .9764". 03 

7.5119*t00 

•IM 

6 

l.S2Sa*.03 

7.7792"700 

NM 

7 

2.2S90"-03 

8.4920*700 

NH 

8 

2.7432"-01 

B,9820*700 

NH 

9 

3.2004">03 

9.5189*700 

10 

S.bSTb'-OS 

1.0142*701 

NM 

11 

4, 1148". 03 

1,0859*701 

NM 

12 

5,l816"-03 

1.1981*701 

NH 

13 

5. 3340". 01 

1.2091*701 

NM 

14 

5.63S8*.01 

1,22*4*701 

NM 

15 

7. 0104*. 01 

1.3574*701 

NM 

U 

8. 2296*. 03 

1.4992*701 

NM 

17 

l.li;'5“"02 

1.7159*701 

NM 

IS 

1.3898*. 02 

2.0051*701 

NM 

19 

1.9107*. 02 

2,2749*701 

NH 

20 

1.8288*. 02 

2.5054*701 

NH 

21 

2.0574*.02 

2.7829*701 

NH 

22 

2. 1031*. 02 

2.8425*701 

NM 

23 

2. 1184*. 02 

2.8505*701 

NM 

24 

2. 1641*. 02 

2.9150*701 

NM 

25 

2. 1791*. 02 

2.9393*701 

NN 

29 

2. 1946*. 02 

2.9938*701 

NM 

27 

2. 2250*. 02 

3.0007*701 

NH 

28 

2.2708*>02 

3.0927*701 

NH 

19 

2. 3165*. 02 

3,1127*701 

NM 

.10 

2, 3622*. 02 

3.1995*701 

NH 

31 

2.4079*.02 

3.2525*701 

NM 

32 

2.5146*.02 

3.3954*701 

NM 

33 

2. 5298*. 02 

3.3951*701 

NM 

34 

2. 1903*. 02 

3.9481*701 

NM 

35 

2. 9518*. 02 

3.5903*701 

NM 

36 

2.9975‘.02 

3.9359*701 

NM 

37 

2,8|94*.02 

3.77S1*>01 

NM 

38 

2. 9718*. 02 

3.9412*701 

NM 

39 

1.1090*. 02 

4.0891*701 

NM 

40 

1.1547*-02 

9,1275*701 

MM 

41 

1.1813*.02 

9.3330*701 

NM 

42 

1,9271*. 02 

4,5131*701 

NM 

43 

1.9579*. 02 

8.5283*701 

NM 

44 

1.8405*. 02 

4.5893*701 

NM 

45 

4.|910*>O2 

4.9587*701 

NM 

0 46 

4.3589*>02 

4.9507*701 

NH 

47 

4.9402**02 

4.6587*701 

NM 

48 

4,9932*.U2 

4.9507*701 

NM 

49 

5. 1511*. 02 

4,9507*701 

MM 

50 

5. 954(1*. 02 

4.9507*701 

NM 

INPUT 

VAHIADLCI 

y/R»U/UO»M 

A8ILINE  PaPO 

AT  II2 

.21.30  DATA 

HERE  AVERAOen 

to/tod 

H/nn 

U/UD 

T/TP 

BM0/4H0D»U/U0 

0.70510 

O.UOOUO 

0,00000 

5.74800 

0.00000 

0.79957 

0.30939 

0.90858 

1.86150 

0.15727 

0.S3777 

0.35914 

0.97344 

1.58054 

0.18824 

O.aolOA 

0.39288 

0.90184 

1.53107 

0.14311 

0.«58«3 

0.34150 

0,71539 

3,34207 

0.21405 

0.89429 

0.14744 

0.72355 

3.30127 

0.21890 

0.B9771 

0.4tul4 

0.73443 

3.15784 

0,23432 

0.87502 

0.42477 

0.75342 

1.07535 

0,24515 

0.87880 

0.44114 

0,76441 

2.97941 

0.25673 

0.38952 

0.45814 

0,77880 

2.88903 

0.26957 

0.89189 

0.47442 

0.74219 

2.78241 

0.28471 

0.89901 

0.50000 

0.81067 

2.62875 

0.30819 

0.90396 

0.50197 

0,81367 

2.61189 

0.30923 

0.9U157 

0.50999 

0.81657 

2.59716 

0.31441 

0.90947 

0.51341 

0.81235 

2.41494 

0.34188 

0.91004 

0.55518 

0,84474 

2.31511 

0.39488 

0.92092 

0. 60201 

0.87032 

2,090.13 

0.41941 

0.92379 

0.65217 

0.81020 

1.89315 

0,47779 

0.93954 

9.69565 

0.9IOA8 

1.71158 

0.51175 

0.94244 

0.71077 

0.42267 

1.59416 

0.57878 

0.91947 

0.77090 

0.41109 

1.45897 

0,93824 

0.91789 

0.77926 

0.41216 

I.4SQ91 

0,95145 

0.94476 

0.78094 

0.4354b 

1.43942 

0.95154 

0,95294 

0.78910 

0.44185 

1,42391 

0.96145 

0.94721 

0.79294 

0.41475 

1.4059U 

0.99859 

0.95405 

0.79599 

0.44385 

1.40903 

0.97129 

0.94566 

0.80100 

0.41075 

1.37418 

0.98201 

0.94940 

0.80936 

0.44415 

1,39137 

0.99361 

0.94967 

0.81905 

0.44115 

1.31415 

0.70519 

0.95993 

0.82158 

0.45241 

1.11742 

0.71215 

0.95950 

0.03445 

0.45434 

1.10800 

0.72962 

0.95125 

0.85284 

0.45164 

1.25015 

0,79270 

0.96345 

0.85284 

0.45171 

1.29639 

0.75785 

0.95681 

0,85453 

0.45861 

1.24140 

0.77097 

0.96420 

0,87450 

0.46143 

1.214)6 

0,79151 

0.96418 

0.88J64 

0.46533 

1.19533 

0.80759 

0.96631 

0.84167 

0,99413 

1, 19038 

0.81518 

0.96595 

0.41471 

0.4720! 

1.11645 

0,87025 

0.97896 

0.41945 

0.9AI02 

1.09744 

0.89392 

0.97892 

0,44147 

0.98172 

1.08732 

0.90288 

0.97967 

0.49188 

0,48511 

1.1)4280 

0.94486 

0.49198 

0.96445 

0.49411 

1.01898 

0.97588 

0.98280 

0,«8o62 

0.98971 

1.00927 

0,98354 

0,99586 

0.99311 

0.99710 

1,00795 

0.98953 

1.00180 

l.OOUOO 

1.00090 

I.AOIHO 

Q. 99910 

1.00009 

1.00000 

1.00000 

1.00000 

I.DOOOO 

0.49401 

1.00000 

0.91700 

0,19401 

1.00101 

0,99023 

1.00000 

0.99510 

0.99021 

1.90992 

0.99740 

l.ooooo 

0.49870 

0,99740 

1.00130 

0.99401 

1.04000 

0,41)00 

0.99401 

1.00101 

70020404  JONES  PKome  TAHULATinN  27  POINTS.  DELTA  AT  POINT  24 


1 

Y 

PT2/P 

P/PO 

TO/TOi) 

M/MD 

U/UD 

T/TP 

OHO/NHDU 

1 

0.00(10*100 

1,0000*700 

NM 

0.69741 

0.00000 

0.00008 

5.21344 

0,00000 

2 

6,0990*-04 

1.2278*700 

NM 

0.61081 

0.25983 

0.52642 

4.26721 

0,12336 

3 

I.BI38**01 

5.4178*700 

NM 

0.85612 

0.34446 

8.65615 

3.62818 

0.18084 

4 

1,0400*>01 

6.5484*700 

NM 

0,47695 

0.38I1T 

0.7DI52 

1.38366 

0.20713 

5 

4.1lia*»03 

T,21«8'700 

NH 

0.88822 

0.10246 

0.72451 

1.24072 

0.22156 

9 

5,9188>«01 

8,0810*700 

NM 

0.90102 

o.4i>'tir 

8,75041 

3.08821 

0.241U2 

T 

7.9248*-03 

4,1981*700 

NM 

0.90151 

0.45870 

8.77558 

2.85884 

0,27129 

8 

1.12S9«-02 

1,1452*781 

NM 

0.92121 

0.51318 

0.61879 

2.54548 

0.12165 

9 

1.8I19'<9I 

1.3197*701 

Nl' 

0.92280 

0.55185 

V. 84075 

2. 12111 

0.16222 

10 

2.0574"-02 

1.4155*701 

NM 

0.92310 

0.57291 

8.65139 

2.20124 

0.18555 

M 

2.1T93*-02 

1,4741*701 

NM 

0.92465 

8.51524 

0.85774 

2.14805 

0.39911 

12 

2.3UI2*«UE 

1.5354*701 

NM 

0.93262 

8.59754 

8.66693 

2.10442 

0.41186 

11 

2,4071*-02 

1.5484*791 

NH 

0.93401 

8.60808 

0.87211 

2.05700 

0,42198 

14 

2.S603*>OI 

1.6904*701 

NH 

0.91975 

8.61214 

0.88862 

2.00155 

0.43953 

IS 

I.T889*«0I 

1.7622*701 

NM 

0.93967 

8.64148 

0.88612 

1.91681 

0,46313 

16 

3.0T85*-02 

1.9152*701 

NM 

0.94461 

8.66160 

8.90061 

1.80905 

0.19784 

IT 

3. 3223* >02 

2. 0354*701 

NM 

0.95290 

0.61069 

0.9116) 

1.74203 

0.52130 

18 

I.S100*>02 

2.2856*701 

NM 

8.15428 

8.73286 

0.92540 

1.59108 

0.58064 

19 

4.tl00*<02 

1.4718*701 

NM 

9.86054 

8.76274 

0.93609 

1.50621 

0,62149 

20 

5.9744*-02 

3,0751*701 

NM 

8.88830 

0.85237 

0.96608 

1.28459 

0.75205 

It 

5.6083*-U2 

1.5012*701 

NM 

8.8T189 

8.91037 

8,97107 

1.14250 

0,85170 

12 

6.12u5*-02 

1.8567*701 

NM 

8,89976 

0.95606 

0.98917 

1.07045 

0. 91407 

23 

T.604l*-02 

4.2150*701 

NM 

1.98172 

1,00008 

1.80086 

1.00172 

0.99914 

D 24 

),7tl4'-02 

4.2150*701 

NM 

1.88808 

1. 00000 

1.80000 

l.OOUOO 

1.00000 

25 

I.2I44*<0I 

4.2150*701 

NM 

8.98672 

1.00080 

0.99816 

0.99672 

1.00164 

26 

l.92tl*«OI 

4.2150*701 

NM 

1.82872 

1.80000 

1.01475 

1. 01972 

0.98546 

2T 

4.TO/9"-0l 

4.2150*761 

NM 

1.82992 

1.08000 

1.01485 

1.02992 

0.985ST 

INNUT  VASIAOLEI  y/N,.U/U0)M  AIIUHC  P*P0 
AT  III. to  DATA  WERE  AVERAOEO 
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H : 1.75  to  3.00  In  steps  of  0.2S 
R THETA  X 10*^  ; 4 - 10 
TW/TR  : 0.9  - 1.02 

7003 



TPG-AW-HHT 

Continuous  chinnil  with  Intirchingiibli  nozzli  blocks.  H • H ••  0.10  m,  L • 1 in. 
PO  s 0.1  MN/m^.  280  < TO  < 420  X.  Air,  diw  point  240  K.  5 < RE/H  X 10**’  < 14. 

NEIEO  K.Ui,  1970.  Cxpirlmntilli  und  thiontlschi  Untirsuchungin  von  turbulintin  Qnnzschichtin  bil 
Obirschil'litrdiming.  Hitt.  H.P.l,  und  AVA  no.  49. 

And  Nilir  H.U.  priviti  coimunlcitloni. 

Also  (Oiti  supirsidid)  Hilir  (1969)  ind  (1967) 

1 Thtt  ttit  boundiry  Itytr  wii  fonntd  on  « flit  will  ficlng  in  Intirchingiibli  nozili  block.  Thi  throit  (X*0) 
wii  ilwiyi  It  thi  iirw  puiUlon  ind  iMiiunmonti  could  bi  tudi  using  ilx  porti  ipictd  it  45  itn  Intirvils 

8 friM  X » 425  to  650  tiw.  Thi  turfici  of  thi  pliti  wit  pollihid  ind  It  wii  not  ictivily  coolid.  Constint  will 

2 tuipiritun  WII  niehid  iftir  oni  hour't  running  tlim.  A eillbritlon  of  thi  tunnil  (FUttinr,  1967)  ihowid 

thit  thi  mixlnuni  Mich  nunbir  virlitlon  In  thi  tut  nglon  wit  2 X ind  uiuilly  It  wit  liit.  Thi  nuizli  willi 

3 win  pollthid  but  ditturbincit  dui  to  Jointt  could  not  bi  conplitily  ivoldid.  Thi  locitlon  of  thi  unforcid 

4 triniltlon  loni  wii  not  ditmlnid.  Thi  tut  boundiry  liyir  hid  ixpirlincid  thi  strong  icciliritlon  of  thi 
throit  nglon. 

6 Stitic  pniiun  ind  will  tmpiritun  win  Mitund  it  iich  proflli  ititlon  using  in  InitruMntid  plug  Thi 
ititic  tipping  (d  > 0.4  ••  0.6  m)  ind  thi  thirnncoupli  (chronwl  ilumil)  win  5 iim  to  ilthir  ildi  of  thi 
cintn  llni.  Hiifuniwnti  win  midi  timultiniouily  with  thi  proflli  trivirii. 

7 Totil  pnttun  ind  totil  timpiritun  profllit  win  obtilnid  In  » ilngli  trivini  with  i coiblnid  pitot  / 

totil  tMpii'itun  probi.  Thi  front  fici  It  circulir  (d^  ■ 0.48,  ■ 0.40  m)  ind  It  followid  by  i conicil 

iietlon  (a  • 6.6°(C]i  \ « 4.4  nw)  liiding  to  • cylindricil  support  (d^  • 1.5  m),  Thi  ovirill  lingth  1i 

45  M «nd  thi  probi  wii  Incllnid  it  7**  to  thi  will.  A thirwcoupli  biid  It  lupportid  by  Itt  own  liidi  0.4  mn 
bihInd  thi  opining.  Thi  liidi  in  kipt  coixlil  with  thi  support  tubi  by  in  Iniuliting  ipieir  so  thit  thi  1/d 
ritio  Is  gnitir  thin  100.  Thi  supporting  ipicir  1i  locitiri  only  by  thm  ridgii  which  illow  sir  to  pits 
through  thi  probi  ind  nlnlmlii  conduction  irnri.  Thi  probi  Is  uiid  iltirnitily  ii  i CPP  ind  ii  in  STP,  whin 
thi  probi  piisigi  1i  switchid  to  oni  of  i sirlii  of  cillbritid  orlficis  so  thit  thi  miss  flow  my  bi  rigu- 
litid  ind  Misund.  Thi  iffictivi  thirnocoupli  ncoviry  tmpiritun  eillbritlon  Is  obtilnid  is  i function 
of  thi  mil  flow  with  thi  probi  In  thi  fm  itnm.ind  bicomi  niirly  constint  whin  thi  mis  flow  Is  lirgi 

B inough.  Thi  diiign  ind  pracidun  in  furthir  dltcusiid  by  Hilir  (1957,  1969).  In  thi  tiit  zoni  thi  will 
stitic  tippings  ind  thirnocoupli  biidi  win  locitid  In  thi  plugs  it  iich  ititlon  on  Hnii  it  Z • t 5 m 
ind  it  thi  X-vilm  of  thi  port  cintn.  Thi  trivinis  win  mdi  on  thi  cintn>11ni-nonn1i  through  thi  port 
cintni. 

9 Thi  diti  win  nducid  iisuming  constint  stitic  pnssun  through  thi  liyir.  Thi  will  ilnir  itnii  wii 
ditirninid  fron  thi  vilocity  proflli  using  i biit-fit  mtching  proeidun  to  Rotti'i  will  liw  ind  Coin*  wiki 

11  liw  In  triniformd  coordlnitii.  Thi  luthor  itiumd  ■ ncoviry  fictor  of  0.896  ind  usid  Suthirlind'i 
vlicoilty  liw. 

12  Thi  iditon  hivi  pniintid  thi  diti  Incorponting  thi  luthon*  iiiunptlons  ind  eillbritlon  prociduni.  Thi 
boundiry  liyir  idgi  ititi  (D  ititi)  1i  hin  cilculitid  fron  thi  ixpirlmntil  diti  it  thi  luthor'i  iilictid 

13  idgi  point.  Thi  luthor  pniinti  idlibitlc  will  diti  for  ilx  lucciiilvi  ititloni  it  tlx  Nieh  nunbiri.  This 
Is  pniintid  In  full  (0101-0606).  A iirlii  of  ilngli  ititlon  tiiti  wii  mdi  it  iich  Hich  nudbir.  In  which 

14  TW/TR  WII  virlid.  Thwi  in  pniintid  it  tirlii  07  to  14.  Thi  luthor'i  shiir  itnsi  diti,  diducid  frost 
thi  proflliit  in  ilio  pniintid. 


f OATAi  7003  0101-1402.  Pitot  ind  TO  profllii.  NX  ■ 6 or  1. 
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15  Editor!'  cowmnti 

Tht  ipoclil  Intirtit  of  the  txporiiMnt  Is  tht  uit  of  a fully  dtvtiopad  combintd  prasiura-tMtperatura  probe. 
The  theriMl  condition!,  hoMovtr,  tr«  never  eevert.  The  experlieentel  renge  l!  covered  fully  end  eyetemetlc- 
elly.  but  the  upitream  hletory  1e  not  knoMn.  Experlieenti  with  ilgnlflcently  overlapping  rtngei  are  those 
of  Stelieach  - CAT  5802  on  a tunnel  well,  end  the  flat  plate  teeti  of  Co1et  - CAT  5301,  Shutt!  at  el.  - 
CAT  SSOl  end  Mebey  at  el,  - CAT  7402. 

The  profllui  ere  described  In  fine  detail,  but  In  about  half  the  cases  neetureewnts  do  not  extend  within 
the  noewntuerdeflclt  peek.  There  Is  evidence  of  considerable  disturbance  In  the  outer  region  of  profile 
0506. 


/UlM-lf-! 


CAT  7UH3  MEIEH  tiflUNOARV  CUNUIUON^  ANv  LVAl.UAIFU  U*TA,  it  UMTS. 


RUN 

MD  • 

tw/vr 

RkD2N 

tr  • 

Hl2 

HI2K 

PH 

HP 

X • 

POO 

PW/PO* 

RtDdO 

CO 

Hi? 

H)2K 

IH« 

TO 

K2 

TOO* 

sw  • 

t)2 

P12* 

H42 

g?K 

UP 

7R 

700Ju1 Ul 

1 .7170 

1 .AOM 

O.Al?2"tOJ 

2.1020* 

-0) 

2.6760 

l.i«9) 

1.6792* 

4^4 

l,079?"^u4 

R.i?Cl0""01 

P.S17g"tOO 

1 .0000 

i.A4«7’*ei 

nm 

t.aiAi 

1 .0015 

2.7501 " 

♦ 0? 

1./992-40? 

iNriNJir 

?.Aono"fni 

0.0000 

4,R647“-04 

0.0000* 

700 

0,0240 

5.U5o9»-g« 

4,6l  76'' 

♦ g? 

2,/497*.g2 

rooiuiu? 

t.*»*0 

t.AOJl 

5,A410**0) 

2,2670* 

-0) 

2.5101 

1.4559 

1.0009* 

9g4 

I.o064*4g4 

R.70«0“-0l 

<*.S004"t(H 

t .0000 

».l021*tA) 

NR 

1.0179 

1.0124 

2,0704* 

♦g? 

l.O91?*40? 

iNriNiir 

A.OoOO 

5.54A5'-A4 

g.gogo* 

700 

O.OIAO 

u.44u0*-04 

4.6046* 

♦g? 

2,0695*+u? 

7O0)bl0X 

1.70R0 

1.0050 

R.lltl'.AA 

2.1190* 

-0) 

2.6160 

1.1945 

1.6025" 

*111 

1.o025*+04 

S.lfOOo-41 

«.«007’'tAg 

1 .0000 

7.4051**0i 

NM 

1.1002 

1.7409 

2.b?/t* 

♦g? 

l.O4u6*^02 

INriNllF. 

*.PiAg*1'l2 

o.Agou 

A.A2A0'-A4 

g.gooo* 

70A 

0.0162 

/,1010*-04 

4. 0515* 

2.6120'402 

roojoiv'i 

1 .0110 

1 .00)1 

A.40)9"»AJ 

2.00/0* 

-0) 

2.6/H5 

1.4)16 

1.9600* 

*04 

1,90uO*404 

S,(,OUO«-Ut 

P.UJ9"*ng 

1 .0000 

A.*T7g*t01 

UM 

l.71tl 

1.7697 

2.B115" 

♦g? 

l,B75?*+g? 

INFINTIF 

i.oisg-tni 

o.ogoo 

h,4o»4«-04 

0.0000* 

700 

O.O2O0 

0.1245"-04 

4.610)* 

*02 

2,o240*>g? 

TOOJOlU't 

t.TOOO 

1.00)0 

■'.tOtl’gAi 

2.0570* 

-01 

2.6171 

1.1550 

1.9241* 

*04 

I,92lt*gg4 

0.«'»^6"T0^ 

1 .0000 

1 ,004*"*A4 

N“ 

1.0021 

1.7455 

2.7499* 

*02 

i.o)04*gu? 

iNFiMir 

I.ooto*«n2 

O.AOOU 

7.llii01»-04 

o.oogo* 

700 

O.O2I0 

l.b?27»-04 

4.6215* 

♦ g? 

2.79g5*^02 

7ogioiw>i 

l.*97g 

1.0072 

7,OiAi".OJ 

2.0210* 

-0) 

2.5007 

1.1515 

1.0697* 

*g4 

l,0697**g4 

(i.snoo'-oi 

<»,tl74"  + 0M 

1.9000 

1,0901*704 

NR 

1.1020 

1.7001 

2, 76/)* 

*u? 

1.0122*402 

iNriMir 

i.psooNn^ 

O.ogoo 

7,«^A0*«04 

0.0000* 

700 

0.0247 

U.1215‘-04 

4.50U)* 

*U2 

2./474"402 

7oo)o;>v* 

l.OkSU 

1.0151 

l,»l>0''t0) 

2.1000* 

-0) 

).0l5o 

1.101* 

1.2410* 

*g4 

1.2916**u4 

R.iiun'-ui 

O.RS7a-«ng 

1 .0000 

5.70)S"*AJ 

NR 

1.1171 

1.0011 

2.«bk)> 

♦ g? 

l,B50T*4g2 

INFINirr 

?.0170"Tfl2 

o.ogoo 

4,755o*-A4 

g.oogo* 

700 

0.0161 

5.04o1*-04 

5.0669* 

*u2 

2,0041 ■♦02 

700)V?07 

t.oilg 

1 ,0071 

1,«!i47“70J 

2.2010* 

•0) 

1.1271 

1.1404 

1.2500* 

*04 

1.25gn«*g4 

■t.70UO*-Ol 

t.oooo 

A.1476-701 

IIM 

1.0242 

1.OI70 

2,1697* 

*02 

l,6Tg)*^0? 

INMNIU 

2.oaig*t«i 

o.ogoo 

5,?904*-04 

0.0000" 

7gO 

-0.0140 

0.55l0"-o« 

5,1)05* 

*U2 

2.0474*4u2 

70gig?«i 

I.POIO 

1,0001 

4,10)7*«01 

2.0450* 

-0) 

1.017/ 

1.42bl 

1.1554" 

*04 

1,1554**04 

S.IIUO'-OI 

'•,6dng“+nit 

1 .Agio 

7.4777*701 

HR 

l.Tblu 

1.7740 

2.0500* 

♦ 02 

l.o444"*0? 

IRFlNttl' 

>.07JU**n2 

o.ogoo 

1,I))7’-04 

0.0006* 

700 

0.0150 

7.u7j7**o« 

5.o6o5* 

♦ g? 

2,0)92*40? 

7a0iu2Ua 

1 ."gig 

o.pgo'i 

5. 1129*701 

l.OOgn* 

-0) 

2.9122 

1.1719 

1.2495* 

♦ 04 

l.««95"*04 

«.*0U0>-0l 

R.Slig'Tng 

l.OUOO 

4.00)2*70) 

HR 

I.T944 

1.7405 

2,6295* 

♦ 0? 

1,oT52"*02 

INFINIIF 

2.P09a*»fl2 

o.oooo 

b,6gNl*-04 

o.oooo* 

70" 

o.ooo; 

U.27l9*»g« 

5,0915* 

♦ 02 

2.0)04"*02 

700)g7g<( 

U'oto 

t,0202 

5,11)1*701 

1.92/0* 

-0) 

2.991 1 

1.170) 

1.1420* 

♦ 04 

1,1420**04 

*.0»g0«.01 

• .»07g‘tH 

t ,Aboo 

A,7'jOi*701 

HR 

1,7910 

1.7077 

2.6527* 

♦ g? 

l.l»692"*0? 

INMNIK 

J.«27g>*A2 

o.ogoo 

7,0971*-04 

g.OAgO* 

700 

0.0192 

U.040A*-U4 

5.0?6»* 

♦g? 

2. 790?**02 

7ll«IUlgN 

<.*oRg 

1 .Agog 
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0.0000*990 

0 . 17 1 8 

1.1402**81 

b.7740 

*♦02 

1.9890*99? 

7ftOSIIUI 

9«6MV 

0,989b 

2.7*108*901 

l.78S«*»0l 

4.1212 

1.4418 

4.194* 

*903 

4.1448*991 

*.0100'-0I 

9,9J9lC*fl9 

1,0099 

8,4981*981 

NM 

1.7774 

1.7880 

2.9911 

*99? 

1,1198*99? 

INFINIir 

l,I20b*4A2 

0,9090 

T,4281*-00 

9.0000*900 

0.1442 

1.1)890**01 

8.101b 

*♦02 

1.9?24*9U? 

70Q}ilV> 

2.7S10 

0.910S 

2.1890*991 

1.9920*-0l 

4.1481 

1.4121 

1.0b4b 

“♦«! 

1.0040*90* 

*.Q«U0'-0l 

9.T99*«*(19 

1.0099 

4.0810*90] 

NM 

1.7790 

1.7028 

l.OOOt 

*902 

1,8097*90? 

INFINITE 

4.2094V02 

0,9009 

R,0887*-04 

0.0000*900 

0.2148 

1.1824*-01 

7.1V8 

*♦02 

1.9400*99? 

700SIIUI 

1.9999 

0,9987 

2.4897*901 

la7220*-01 

4.7274 

1.40'o8 

1.0028 

•♦01 

1,9028*991 

E.OlUS'iUI 

9,T«9J*tO<) 

1,0090 

8.4218*901 

NM 

1.7040 

1.7817 

2,9817 

•99? 

1,1790*902 

INFINITE 

3.l7ab*T()2 

0,9000 

T,9009*-04 

0.0000*900 

O.lOU 

1.2007**U1 

0.1299 

*902 

£.9018*992 

790I12VE 

>.9bl9 

0.8989 

2,1814*991 

1.9080*>0l 

4.1211 

1.4104 

1.2991 

*99l 

1.2491*991 

t.0N9E*-0l 

9.l4lu''ta9 

1.9000 

4,1288*90} 

NM 

1.7777 

1.7888 

1.SI89 

•902 

1,9094*99? 

INFINIIE 

«.l9b<t'T02 

0.0900 

8,8498**94 

0.9009*900 

0.2OO7 

1.2T48**01 

7.2100 

*902 

1.9?M*99? 

rOD  CALUILATIU  rROM  T40,N|in0  (AUTHOH) 


700.VC-I 


70030«0l  MtItR  PMOFtUt  T*BUL*TIOH  2i  FOJNIS/  OFLTA  AT  PUTNT  £•> 


I 

Y 

P12/P 

P/PD 

To/roo 

M/MD 

U/UD 

T/Tll 

PHO/RHOu»U/Un 

1 

o.oooo"*on 

1 .OOOo'TOO 

NM 

0.95987 

0.00000 

0.00000 

2.o7o52 

0. OOOOO 

2 

2,SO00"-0« 

?.20T?*t00 

NN 

0.96175 

0.966*3 

O.oni«7 

1. 06265 

0.36218 

3 

A.OOOO'-OR 

2.21A9*«00 

NM 

0.9628b 

0.46654 

0.063*8 

1.661611 

0.363*8 

M 

3.20UC*-09 

2,?70'l"t00 

NH 

0.96221 

0.97652 

0.011*1 

l.b9U*5 

0.37109 

r> 

3.i000"-0« 

?.l99u**00 

NM  • 

0.96300 

0.98793 

0. 02315 

l.b3995 

0.3812b 

6 

(l.OnoC-UA 

2.9291*400 

NM 

0.96307 

0.99955 

0.O3520 

1.61686 

0.3928b 

7 

b,  OOaO*oU9 

2. 9769*400 

NM 

0.9632B 

0.51909 

0.659*9 

1,58752 

0.9U56 

e 

7.SOOO"-09 

2.8621*400 

NM 

0.96371 

0.55912 

0.0*179 

1.53061 

0.95193 

9 

1.0000"-OJ 

3.1563*400 

NM 

0.96693 

0.5*179 

0. 72160 

1.98731 

0.98521 

10 

i.iOafl*-o3 

3.090^*40(1 

NM 

0.97097 

0.62355 

0.75066 

1.99760 

0.5163b 

11 

1 ,b000“»01 

3.80*9*400 

NM 

0.973*6 

0.66293 

0.78271 

1.3*613 

0.56063 

12 

l,90«0"-0l 

9,0300*400 

NM 

0.97785 

0.68959 

0.66129 

1.37018 

0.5898U 

13 

2.2000*-01 

«.52So“40o 

NM 

0.98123 

0.71302 

0.62376 

1.339R1 

0.61715 

19 

2.b000*-03 

9.620.(*400 

N« 

0.98392 

0.7*026 

0.69960 

1.30063 

0.6992b 

111 

3.0000*>03 

9.1362*400 

NM 

0.96889 

0.78562 

0.676*0 

1.2958b 

0.70385 

lb 

3.5000«-OS 

9.6329*400 

NM 

0.9*390 

0.62682 

0.96981 

1.1*755 

0.75555 

17 

9.0000*-OS 

6.0693*400 

NM 

0.9*706 

0.66267 

0.92770 

I.l5t9b 

0.80219 

la 

9.5000*«0l 

6.926V"400 

NM 

0.9*919 

0.6*619 

0.9979b 

:.1177i( 

0.8*768 

19 

s.oooo*>os 

6.9067*400 

NM 

1.00023 

0.92906 

0.96285 

1,08570 

0.88689 

20 

S.5000“-tfi 

7.2229*400 

NM 

1.06129 

0.49656 

O.«79«0 

1.06072 

0.91909 

21 

b i 00tf0"-03 

T,996u*400 

NM 

1.00196 

0.96567 

0.98999 

1.1(3925 

0.9972b 

22 

b.SOOO“-OS 

7, 6909*400 

NM 

1.001*3 

0.97587 

0.9893b 

1.02780 

0.9625b 

23 

7.0«00"-03 

7.0019*400 

NM 

1.09169 

0.98o57 

0.9*956 

1.01630 

0.97863 

29 

7,bOOO"-u3 

7.9069*400 

NM 

1.00088 

0.9*369 

0.9*79* 

1.00777 

0.98980 

0 2& 

a.0000''-03 

8,0020*400 

NM 

1.06030 

1.06000 

l.OOOOO 

1 .ooooo 

l.OOOOO 

INPUT  VARIAULLS  y,ll/llU>H/MD  AS4UHC  P«PD 


naidum  hlils  PHortut  tabulation  ?a  poiho*  ueuta  at  puint  it 


I 

Y 

P12/P 

H/PD 

To/roo 

W/MD 

u/un 

T/1D 

R(iO/Rrt*0*U/U0 

1 

o.ooon“*oo 

1.0000*400 

»M 

0.95629 

0.06000 

0..0O0O0 

2.07992 

0.06000 

2 

2,6OU0*-09 

2.1161*400 

NM 

0.960*7 

0.95225 

0.5865* 

1 . 6*2  32 

0.39666 

3 

3.0000*-0* 

2.1163*400 

NM 

0,960*7 

0.95225 

0.5865* 

1.68(32 

0.39666 

9 

3.2O00*-09 

2.1576*400 

NM 

0.961*8 

0. 9588b 

0.5*379 

1,67957 

0.35459 

5 

3,50UO*>09 

2.2309*400 

NM 

0.96179 

0.97019 

0.60591 

1,65787 

0.36517 

a 

9.«900*>09 

2,3030*400 

NM 

0.96189 

0.98111 

0,01652 

1.69210 

0.3754m 

7 

5,0000*-09 

2.6377*460 

NM 

0.96239 

0.50058 

0,63609 

1.01961 

0. 3*3*3 

6 

7.5000*. 09 

2,685  7*400 

NM 

0.96961 

0.53902 

0.U6697 

1,56926 

0.92630 

9 

1 ,0000". 03 

2.9261*400 

NM 

0.96696 

0.56398 

0.8*955 

0.6*720 

1.82619 

0.95622 

to 

1 .3000*. 03 

3.1829*400 

NM 

0.96969 

0.72853 

1.98630 

0.98738 

U 

1 .6000*. 03 

3,9529*400 

NM 

0,97339 

U. 62961 

0.75215 

1.95066 

0.51670 

12 

1,9000*. 03 

3.7111*400 

NM 

0.97/12 

0.65207 

0.  77886 

1.41576 

0.59662 

13 

2. 2000*. 03 

3,9602*400 

NM 

0.98008 

0.67933 

0.7*630 

1.380*3 

0.57669 

19 

2.50OO*'U3 

9.22*2*400 

NM 

0.98285 

0.70356 

0.61762 

1.35099 

0.60899 

15 

3,0000*.g.3 

9. *9*5*400 

NM 

0,98656 

0,79a67 

0,65078 

1.2*622 

0.65832 

U 

3.SO00*-03 

5,1869*400 

NM 

0.99235 

U./5055 

0.07966 

1.29911 

0. Itifo 

17 

9. 0000*. 03 

5.6170*400 

NM 

0.99720 

0.62823 

0,96861 

1,26927 

0.7519* 

16 

9.5000*.o3 

6.0729*400 

NM 

0,99936 

0.66131 

0.92663 

1.160*3 

0.7*939 

19 

5.0000*-03 

*.9768*400 

NM 

1.00219 

0,6*207 

0.99665 

l,l2o69 

0.690*8 

20 

5,5000*«03 

6, 8761*400 

NM 

1.00298 

0.92163 

0.9623b 

1.0*17b 

0.08196 

6,0000*. 03 

7,2223*400 

NM 

1.06369 

0.99ul9 

0.97886 

1 ,0637u 

0.91 79w 

22 

6,5000". 03 

7,9707*400 

NM 

1.00367 

0.9*352 

0.9*916 

1.09.138 

0,99330 

** 

/.0000*-03 

7.6780*460 

NM 

1.00310 

0,97775 

0,9*109 

1.02797 

6.9*959 

29 

7. 5606*. 03 

7,622'(*46o 

UM 

1.06238 

0.98/57 

0.9*500 

1.015*0 

0.97981 

' 25 

6. 0600". 03 

7.6999*460 

NM 

1.00167 

0.9*230 

0.9*730 

1,069*3 

0.98799 

1 26 

6,5006*. 03 

7,9867*460 

NM 

1.06080 

0.9»589 

0.9*050 

1.06529 

0.9*329 

1 27 

9, 0006*. 03 

7.9977*400 

NM 

1.00085 

0,9*930 

I.OPUIO 

1,06160 

0.9*650 

D 26 

0,5600*. 03 

8,0085*400 

NM 

l.OOOOO 

1.00060 

I.06O6O 

l.OnoDU 

1 .001.6U 

INPUT 

VAIIlAoLLS 

Y,M/iiu,.i/nn 

A63UML 

P*PD 

7003-C-2 


MtU.9 

"HOf ILE 

TARULATim, 

2o 

PCIWT*,  o^lTa  mT  PuIiNT  26 

1 

y 

PI2/P 

P/PD 

TO/TOU 

M/wn 

u/un 

1 /IP 

RmO/*i(6Li 

1 

U.UOJI)" 

+ 00 

I .l'04."  + ('0 

IlM 

U. 94775 

0,06060 

o.woono 

6.0753- 

0 . u0u6u 

i.eouo" 

-04 

2. loA5"+00 

NM 

0.99997 

0.49u62 

0.5424b 

1 ,o*39b 

u.391«l 

i 

3.0000" 

-04 

?.  I69(J"  + 00 

H»l 

U.9b04t> 

u. 49992 

0.5901 11 

1 .«80?V 

0,394*1 

3.2000" 

-04 

2.23?3"+no 

NM 

0.96012 

0.46645 

0,6i'276 

1 .b7b 1 - 

0.46092 

5 

3.5000" 

-04 

?,2B91"  + (Io 

NM 

0. 06021 

0.47435 

O.0IO66 

1 ,o9*ih- 

0 . 46b  3u 

(> 

4.0000" 

-04 

2,15P9"t00 

NM 

0. 9614b 

0.49564 

4, 0/269 

1 ,b409j 

0.47616 

7 

b.UOOO" 

-04 

2.4635"tOo 

NM 

0.96137 

0.562S5 

0.63969 

1.61631 

0.3952b 

e 

7.5000" 

-04 

2,T4i3o"  + 00 

NM 

0.96439 

0,53743 

0.673*0 

1.57162 

U.42a73 

9 

1.0000" 

-03 

?,97fl5"+no 

llM 

0.96634 

0,56470 

0.69941 

1. 53464 

0.4*593 

10 

I.JOOO" 

-03 

3,?234"+00 

NM 

0.96911 

0.59462 

0.72b?2 

1 ,4«464 

0. 4*5*6 

II 

1 .boon* 

-US 

3.467b"+no 

NM 

0.97262 

u.d2364 

0.79263 

1 .49494 

0.51617 

u 

1.9000" 

-03 

3.b94c"+0U 

NM 

U.97b?6 

0.44515 

0.77143 

1.42974 

0.53954 

13 

2.2000" 

-03 

3,'»3''-4"  + "0 

N« 

0.97904 

U. 66697 

0.7"094 

1.399*4 

0.5*513 

u 

2,5000" 

-03 

4.l6P7*t00 

NM 

0.9A197 

0.69116 

0.66914 

1.47045 

0.59042 

15 

3. 0000" 

-03 

4.9849"+00 

NM 

0.967PI 

0.73041 

o.o39*5 

1 ,4?<'2 

0*63523 

lb 

3.5000" 

-03 

'l.9646"  + (iO 

NM 

0.99163 

0.76564 

0,66590 

1.2792m 

U.*7b9J 

17 

4.0000" 

-03 

5.424/"+00 

NM 

0.99527 

0.6P2P4 

0.U9167 

1.23340 

0.722*0 

la 

4.5000" 

-03 

S.Pb'IO'  + OU 

NM 

0.»96«i 

0.63669 

0.91397 

1.1942b 

0. 7*5*3 

19 

5. 0000" 

-03 

b.?7?2"+40 

NM 

l.OAlSb 

0.66911 

0,93460 

1.19510 

0.606*4 

20 

5.5000" 

-03 

b,6636*+00 

NM 

1.06397 

0.69963 

0.991*9 

1.11995 

U.69u24 

21 

B.OOOO" 

-03 

7,0532"  + I>0 

NM 

1.00464 

0.92615 

0.96439 

1 ,U*b"4 

0.6*796 

22 

d.SOOO" 

-03 

7,3797*+A0 

NM 

1.06*72 

0.9469b 

0 97799 

I.U62I2 

u. 920*0 

23 

7.0000" 

-03 

7,b79/"+"0 

NM 

1.00392 

b. 96916 

0.9*790 

1,036*6 

0.99 I2y 

24 

7.5000" 

-03 

7.92»2"+00 

NM 

1.00327 

4.9*669 

0.99520 

l.UI69b 

0.97767 

25 

B.OOOO" 

-03 

A.IIbbu’  + OU 

NM 

1.06241 

0.99520 

b.9«96u 

1 ,b67Ab 

U.991'11 

2b 

6.5000" 

-03 

A.n9b5"+00 

NH 

1.O00T7 

0.99720 

0.9991 u 

1.oA4«2 

0, 99530 

27 

9,0000" 

-03 

A.U7o*  + P0 

NM 

1.00066 

0.99*60 

0,999*0 

1,06261 

0.9*740 

0 26 

9.5000" 

-03 

a.  139, .'"+00 

NM 

1 .UOOOO 

1.06060 

1.06060 

1.06o«u 

1. 060*0 

INPUT 

VA«IAULLS  V 

, 11/111),, l/MD 

A33UML  P«PP 

700304*4  MEIC* 

PHOrtLP 

TABUlATinil 

2b 

HOin*,  jEuta  at  Puini  4* 

1 

y 

PT2/P 

p/pn 

TO/IOl, 

M/liO 

U/UD 

i/ir 

Urtn/PM*!,, 

1 

0.0*00**00 

1 .60*0**6U 

NM 

0.94631 

4.0*060 

0. 0*4*0 

2, 0923a 

0. 0*0*0 

2 

2.aou**-o4 

2,696u"*n0 

NM 

0.99950 

0.9U4't5 

0.57669 

1.713*3 

0.337*2 

3 

3.0*0**-(14 

2.I513"*00 

,yM 

0.95699 

0.45076 

0.5*751 

1.496*3 

0.345*7 

4 

3.2000*-0« 

2.  l94o"*0U 

NM 

0.95957 

0. 49750 

0.594*1 

1.49035 

0.391*9 

S 

3.5000‘-04 

2,2492"*60 

NM 

0.95961 

0.4*573 

0.u*332 

l.bTdIb 

0.399*2 

6 

4.0OU0‘-04 

2.329j"*60 

NM 

0.959RI 

0.47o*7 

O.UI474 

1.461*1 

0. 3*9*2 

7 

5.0000"-04 

?,«59i"**U 

NM 

0.99913 

0.49523 

0.u32*u 

1 .b3A*3 

0.3* /*4 

6 

7.5000"-04 

?.7092"*00 

NM 

9.96092 

0.52b25 

u.u*530 

1.5*bl9 

0.41943 

9 

1.0OU0«-03 

2.9223‘*«« 

NM 

0.96222 

0.55504 

0.0*053 

1.54/79 

U.440U 

10 

1.3000"-01 

3,l5lo**00 

NM 

0.96961 

V. 59174 

0.7I51U 

1. 51131 

0.47321 

II 

1.6A00"-V3 

5.37*6*«flU 

NM 

0,96767 

0.007*2 

0.73799 

1.476*3 

0.49930 

12 

1,900**-05 

3.996l**0U 

MM 

0.97032 

U.bSOtl 

0.75611 

1.44/96 

0,52371 

13 

2.2000"-03 

3,*|3t"*6U 

NM 

0.9T3RO 

0.V5226 

0. 77723 

1.419*1 

0.54/42 

14 

2.S*00*-g3 

4.63l0***U 

NM 

0.97646 

0.u737b 

0. 794*5 

1.3*212 

0.571*4 

IS 

3,000"*-03 

't,406l“**0 

NM 

9.961*7 

0.76656 

0.62309 

1.34932 

u.olu*o 

lb 

i.5*J**-03 

4.7b«3"*0U 

NM 

0.9*636 

0.74170 

0.64632 

1,3*61 / 

0.0464/ 

17 

4.0009"-o3 

S.1b61**«U 

NM 

0.969*6 

0.77451 

0.67175 

1.2*791 

U.o*77u 

16 

4.56u0“-03 

9,94l5"*00 

NM 

0,9«3Sl 

U.b6u42 

0.6*377 

1.2263/ 

U./27*l 

19 

5.0*00"-ol 

9,942o"**0 

NM 

0.99/20 

0.63603 

0.91460 

l.l*l"l 

U./6/*6 

20 

5,5*06"-03 

6,3344"*«0 

NM 

0.99911 

0.6*774 

0.93262 

1,.195'3 

0.60/3/ 

21 

*.ono*"-iM 

*.T294"*6U 

NM 

1. 06106 

0.6*044 

0,94934 

1.121*1 

0.64646 

22 

*.5006*-03 

7,6644"*6g 

N« 

1.0*299 

0.92193 

0.9636b 

1.0*296 

0. 6*2*4 

23 

/.OO0**-05 

7.4634"*60 

N'i 

1.0*311 

0.94614 

0.97497 

1.06179 

0.92012 

24 

7.5"0*"-03 

7,*06*."**0 

NM 

1.0*333 

0.970*0 

0.9*U*9 

1.035*3 

0,. 953*1 

25 

6.0fl0**-03 

a.*17V***0 

NM 

1.00293 

0.9*5 15 

0.9*439 

1.016*6 

0.97599 

2b 

6.5000"-o3 

«.  137o"**0 

N*' 

1.0*169 

0.9*296 

O.V"76U 

1,0*933 

0.9*636 

27 

9.0*00*-03 

*.1609"**0 

HM 

1.V0OR3 

0,9*579 

0.9«050 

1.0*546 

0.993*6 

D 26 

9.5n0«"-«5 

6.24*i"*00 

NM 

1.0*000 

1. 00000 

l.uOOOo 

l.U*0"o 

1 .0*0*0 

INroT  VAPlAKLca  r<U/ULn'7HO 


ASaUPL  P>PD 


7003-('-.1 


700i0n''i  MI.H.P  phofilf  tabulation  ?a  points,  uelta  at  puint  as 


1 

Y 

PT2/P 

P/PD 

tu/tou 

H/iir 

j/un 

r/ip 

pMn/Pnr)u*u  'UD 

I 

o.oooo"*on 

1 .Aoni'TOo 

NM 

o.o'ioo? 

u.uouoo 

O.OOCOO 

2.08600 

O.UPOOo 

£ 

,;.anon"-o« 

P.osSb'too 

NM 

0.961S4 

U.441PQ 

0.5761 u 

l,7l2?0 

0.33766 

1 , gnon"-ou 

' OSJ’FOO 

UM 

0.961S2 

0.44530 

U.5S1SU 

l,/(P/0j 

0.34084 

P 

3.2noo"-o'i 

2. t 4Au"*00 

UM 

0.03233 

0,45220 

O.5A930 

l.o«bP9 

O.347O0 

b 

A . iaon"-u4 

2,?02o"«nu 

J4M 

0.962S0 

0.46060 

U.59JI J 

1 • 686 1 0 

0.35471 

b 

u.OOoO’-O'l 

?.1g9v”tno 

NM 

0.962S7 

0.47530 

0.61320 

1,664'Io 

0.30641 

/ 

0,0000"-0« 

?.399u"+no 

HM 

U. 96324 

0.4S94U 

U.u276U 

1.64452 

0.38164 

6 

/.S(t00"-0'l 

2.hO''u"T0« 

U*' 

U.96SU 

U.5246U 

0.66250 

1.59484 

0.41540 

9 

i.onon«.ii3 

P.Sbbt’tnu 

NM 

0.9669b 

0.5S050 

0,u873U 

1.55676 

0.44094 

10 

1.33iiO"-03 

3.n94i"T00 

NM 

0.96901 

0.57760 

0.71240 

1.52122 

0.46631 

U 

1 ,iiOUO"-01 

s.tsht'tpo 

NM 

0.97149 

0.60700 

0.73670 

1.48101 

0.49676 

u 

1 ,900«*-03 

j.sib-i'too 

NM 

0.-  7411 

0.67450 

0.75430 

1.45689 

0.'4l7«4 

13 

2.2000“-01 

3.Tl«a“+«0 

NM 

0.97679 

0.64490 

0.7T19U 

1.43204 

6.5368V 

19 

2.5000*-03 

1.9319'tOU 

NM 

0.979i5 

0.66680 

0.79010 

1.40402 

0.56274 

10 

I.OOOO'-OS 

«.29nu*»90 

NM 

0.9B2VI 

0.70130 

0,61 760 

1.35917 

0,60154 

16 

3.1>0tf0»-05 

«.649<t*+0g 

NM 

0.9A723 

0.73410 

0.64290 

1.31634 

0.63934 

17 

b.ono«*-03 

9,f OTI'FPO 

NM 

0.99176 

0.76540 

U.66o2U 

1,28o7m 

0.67634 

IS 

M.Sf)Ufl"»0> 

'),399u*Tno 

NM 

0.99430 

0. 79020 

0.68660 

1.23934 

0.7170U 

19 

i.OOUO""'C3 

S.SOPU'TOO 

NM 

0.99791 

O.H3050 

0.91010 

l,20o'iB 

0.75780 

20 

3.SOOO*-OJ 

6.lbAb''t00 

NM 

l.OOOSB 

0.05620 

0.92760 

1.1662/ 

0,79399 

21 

n.i)(I0(1‘-»3 

6.A2BI"TOO 

NM 

1400241 

0.09300 

M, 94790 

1.12674 

0.64i26 

22 

b.SOOn*-03 

7,n04i"tOU 

NM 

1.00313 

U.92U4U 

0.96280 

;.094?6 

0. '3798  7 

23 

/.on«o".os 

T./illg'tOO 

NM 

1.00413 

0.94640 

0.97750 

1.0623) 

0.9201  ; 

24 

;.bnoo*-oi 

7.683, *t«0 

NM 

1,00342 

0.96U90 

0,98620 

1.04032 

0.94796 

20 

B.0l)l’il*'03 

7.9332"TPlt 

NM 

1.00256 

0.98360 

0.99370 

1,0?U04 

0. 97360 

26 

B.BOOO'-OS 

R.Oo3u*tOU 

NM 

1.00175 

0.99210 

0.99730 

l.Ulu3l 

0.9871  3 

27 

9.00I)0“-OS 

A.tOAO’fOO 

NM 

1.00092 

0.49/90 

0.99950 

1,00321 

0.99630 

D 2S 

9.soon*-o3 

B.i«31’f00 

NM 

l.OOUOO 

l.OOODO 

l.UAOOU 

t.ooooo 

l.OOOAu 

INPUT 

vapiaolls 

Assume 

PaPO 

70012406  MEItP 

PROFILe 

tabulation 

31 

poinrs,  U-: 

lU  aT  PulNT  31 

I 

Y 

PT2/P 

P/PO 

TO/IOD 

M/MO 

U/UD 

T/IO 

4HO/’PHPu«u/un 

1 

6.0000*400 

1 ,noOo*TOO 

NM 

0.96402 

O.OAUOO 

0,00000 

2.12700 

u .UOOOu 

2 

2.e000*«04 

2,0666*400 

NM 

0,96500 

0.44050 

0.57660 

1.72530 

0.3353b 

3 

3.0000’>04 

2.0972*400 

NM 

0.96431 

0.44220 

0,58020 

1.72154 

0.33702 

4 

3.2000*-v4 

2.1406*480 

N“ 

0.96434 

0,44910 

0.5*750 

1.71131 

0.34330 

S 

4 ,5000*-04 

2,1941*400 

WM 

0,96471 

0.45740 

0.59630 

1,99959 

0.35085 

t 

4.0000'«04 

2,2694*400 

NM 

0,96383 

0.46660 

U.O0780 

1,08042 

0.36159 

■7 

5,0000*«04 

2,3681*4«0 

NM 

0. 96345 

0.48590 

O.U250O 

1.95450 

0.37779 

8 

7.5000*-04 

2,6140*400 

;iH 

0,96435 

0,51050 

U.V5530 

1,90966 

0.40710 

9 

1.0000**01 

2,7972*400 

NM 

0.96550 

0.53980 

0.97770 

1.57619 

0.42V9U 

10 

1, 3000"-03 

3,0019*400 

NM 

0.96786 

0.56450 

0.70110 

1,54252 

0. 45451 

11 

1.6000*-03 

3,2601*400 

NM 

0,97030 

0.59400 

0.72790 

1.54169 

0.48473 

12 

l.9000**05 

3,5697*400 

NM 

0. 97220 

9.60620 

0.74070 

1.48317 

0.49940 

13 

2.2000*«03 

l,5-/50"400 

NM 

0.97431 

0.62770 

0.75770 

1.45710 

0.52000 

14 

2.5000*-05 

3,7666*400 

NM 

0.97750 

0.94760 

0.77500 

1.43215 

0.54114 

IS 

3.00U'l"-01 

4,0676*400 

NM 

0.98078 

0.O7730 

0.79940 

1.34305 

0.57385 

lb 

3,S0«0"-01 

4,0014*400 

MM 

O.9B490 

0.70670 

0.62440 

1.3531/ 

0.60924 

17 

4.0OUO*>OS 

'1,7466*400 

NM 

O.9B906 

0./39TO 

0.64610 

1.3145/ 

0.64519 

le 

4,SOOO"-03 

5,0796*400 

NM 

0.99234 

0.76640 

O.U66«V 

1.27669 

0.97952 

19 

5.0000*-0l 

5,0360*400 

NM 

0,99543 

0.79790 

U, 68930 

1.24222 

0.71589 

20 

5.5000'-01 

5.7605*400 

MM 

0.99661 

0.62540 

0.90770 

1.2093b 

0,7505b 

21 

6.0000*>U3 

6.ie«9*40g 

NM 

1.00092 

0.65990 

0.92730 

l.lTlO# 

0.7418V 

22 

6.5000"-03 

6.4905*400 

NM 

1.00322 

0,07930 

0.94100 

1.14526 

0.62165 

23 

/.oooo'-d 

6.8900*400 

NM 

1.00463 

0.90620 

0.95730 

1.111*5 

U. 66162 

24 

/.5000"-01 

7.2681*400 

MM 

1.00503 

0.93910 

0.971»0 

1.07795 

0. 90162 

25 

S.0000’-U3 

7.6211*400 

NM 

1.00555 

0.956B0 

0.98340 

1.0519-/ 

0.93482 

26 

6.S000’>03 

7.8909*400 

MM 

1.00406 

0.97o6U 

0.99150 

1.029«1 

0.96251 

27 

9.0«00*»01 

8,0521*400 

NM 

1.0033b 

0.98740 

0.99590 

1.01729 

0.9769/ 

28 

9.5000“-0S 

8.1380*400 

MM 

1.00259 

0.99300 

0.99610 

1.01030 

0.98793 

29 

1.0000- -02 

8.1920*400 

NM 

1.00179 

0,94650 

0,99930 

1.00563 

0.94371 

30 

l.0500"-02 

6.213b'400 

NM 

1.00091 

0.94790 

0.99950 

1.00321 

0.94»3o 

D 31 

1.1000*-02 

8,2461*400 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

l.OOOOO 

INPUT  VA»IA8LtS  r,U/UU,MAH0  ASSUME  paBn 


I 


7003-C-4 


700JOS01  MEItH  PROK'LE  TABULATION  TU  POINTS,  uEuTA  AT  PuINT  ^0 


I 

Y 

Pt?/P 

P/PO 

TO/TOD 

U/UO 

i/in 

*nn/MHOu*U/UO 

1 

(,.oooo"*oo 

1 .oon^,*ttio 

NM 

0.43756 

0.00000 

u. 00000 

i.eoing 

o.uOoOu 

2 

2.8000"-04 

1.42Sll"  + 00 

NM 

0.45140 

0.46207 

0.57674 

1.5525b 

6.37188 

} 

A.0000"*04 

1 .O2Sj"t00 

(1“ 

0.45340 

0.46207 

0.57674 

1.5525b 

0.37108 

(1 

i.2000"-0« 

t .4ul j'yOO 

NM 

O.4S470 

0.46425 

0.58355 

1.5«b5l 

0.37733 

i 

i.5000"-04 

?.')3'>0"*0u 

NM 

0.45«aO 

0.40428 

0. 54088 

1.SP425 

0.34162 

b 

4. «000“-04 

2,11?l"f00 

NM 

0.45560 

0,44789 

0.61236 

l.blbOu 

0.40418 

7 

5.0000“-U4 

2,233J“»00 

N“ 

0.45650 

0.51045 

0.63323 

1.441*0 

0.42448 

a 

i.booo"-04 

?.47»2"»00 

NM 

0.45780 

0.55672 

0.U6447 

1.44822 

0.46261 

4 

l.0000“>03 

2.610u"*00 

NM 

0.46150 

0.57859 

0.6*124 

1.42752 

0.4*426 

to 

l.iOOO"-llS 

2.42Tu">00 

NM 

0.46400 

0.68820 

0,71847 

1.34550 

0.514*5 

11 

I.o00n"-l'i 

3.02A3"*no 

I.M 

0.46650 

0.61508 

0.74244 

1.36467 

4.54325 

u 

1 ,4000"*03 

3.m43"»0O 

NM 

0.46040 

0.65057 

0.75620 

1.35114 

0.55463 

lA 

2.2000"-03 

3.12V,"«00 

MM 

0.47110 

0,67244 

0.77504 

1.32843 

0.5*302 

14 

2.5000"-OS 

3.4a5ft"«(l0 

NM 

0.47370 

0.6*203 

0.74153 

1.30824 

O.6O5O3 

lt> 

i.OOOO"-OI 

3.70n/"t00 

NN 

0.97410 

0,72620 

0.O2UA0 

1.27503 

0.64312 

16 

3.5000*»01 

4.n446"+00 

NM 

0.98260 

0, 7551b 

0.84281 

1.2444/ 

0.8784/ 

17 

4.ono«"-0J 

4,26*0"*')0 

NM 

0.48660 

0.78112 

0.862*2 

1.2147/ 

O./O704 

la 

u,boun*-oi 

4,601 J"*00 

NM 

0.48440 

0.81321 

0.88607 

1.16722 

0.74614 

14 

5.0000"-0S 

4.ab54"*nu 

1|M 

0.44310 

0.81827 

0.403*1 

1.1627m 

0.77700 

20 

b.SOUO'-uS 

5.171 J"aOO 

HP 

0,44610 

0,86814 

0.42411 

1.13308 

0.61575 

21 

O.0000"-05 

5.167'?"*(10 

l(M 

0.4*080 

0.8*567 

0.44201 

1.1061b 

0.85161 

22 

6.50o0‘-01 

5.6600"«OU 

NM 

0.44400 

0.412*0 

u. 45254 

1.0*852 

0.87508 

23 

7.0000*-05 

5.4J01’»00 

NM 

l.l'OlOO 

0.4148b 

0.46566 

1. 067*0 

0.40502 

24 

7.500n*-03 

6.'27J"*00 

NM 

1.00100 

0.45353 

0.47544 

1.04767 

0.43158 

25 

4.U00«"-03 

6.3007"*0u 

NM 

t.OOlOO 

0.46811 

0.48386 

1.03281 

0.45261 

26 

8.'jOOO"-OS 

6.47(ia"*oo 

NM 

i.uotoo 

0.48223 

0.44113 

1.01861) 

0.97322 

27 

4.0000“-01 

6.54A4"'»0u 

NM 

l.ootoo 

0.98861 

0.44965 

1.01225 

0.48261 

26 

4.5000*-OT 

6,604J*A0U 

NM 

1. 00100 

0.94317 

0.4470U 

1.00774 

0.4*435 

24 

1.0000"-02 

6.6540*400 

NM 

l.OOOOO 

0.44727 

0.4*861 

1.00264 

0.445*3 

0 30 

1. 0500". 02 

6. 6843*400 

tvVI 

1.00000 

l.onuOO 

i.uouou 

l.OOOOO 

l.OOOOO 

INPUT 

VAPIAULES  Y 

,H,Y0/10U 

A33"Mf  P«PO 

70030402  mlIUP 

pnonLE 

TAOULATinu 

31 

POINTS,  OELTA  at  Put 

iT  31 

I 

Y 

PT2/P 

F/rt> 

TO/TOI) 

rt/HO 

U/UO 

T/in 

Ph(T/PHno«u/un 

1 

O.oooo'+oo 

1 ,00()o"400 

NM 

0,07712 

0.00080 

0. 00000 

1.64460 

o.uoooo 

2 

3. 000(1". 04 

1.68«5''400 

NM 

0.42620 

0. 41543 

0.51622 

1.54408 

0.31432 

3 

3.2000"-04 

1.71(1*400 

NM 

0.42610 

0.42084 

0.52207 

1.5185b 

0.33432 

4 

i.5000"»06 

1.7111"40() 

NM 

0.42010 

0.4262b 

0.52827 

1.53547 

0.34343 

S 

4,0"00""04 

1 ,T44e"400 

NM 

0.41010 

0.4«|59 

0.544*7 

1.52305 

0.357*2 

6 

5, 0000". 04 

1.«1U*400 

HM 

0.41100 

0.46446 

0.57460 

1. 4*4*4 

0.3*418 

r 

7. 5000". 04 

2.l32o"400 

NM 

O.VlbOO 

0,50032 

0.613*6 

1.458*3 

0.420*6 

a 

1,0000"-OS 

2.1245*400 

NM 

0.43VQ0 

4.54113 

0.64643 

1.42788 

0.452*8 

4 

1.3000"-05 

2.4842*400 

NM 

0,40210 

0.56u54 

0.67107 

1.40308 

0.47824 

10 

1.4C00"»03 

2.fl047*400 

NM 

0.44710 

0.61368 

0.71456 

1.355*4 

0.52702 

< 11 

1 .'I000""05 

2.4544*400 

NM 

0,44400 

0,62061 

0.72147 

1.35146 

0.533*5 

I 12 

2.2O0O"«03 

2.444o*40O 

NM 

0.45440 

0.62662 

0.72842 

1.35113 

0.53404 

2.5!)00"-05 

3. 1264*400 

NM 

0.45TT0 

0.65712 

0.75514 

1,32054 

0.571*2 

1 14 

A, 0000*. 03 

3.4045*400 

NM 

0,40240 

0.6*270 

0.7*570 

1.2*655 

0.6l07u 

! 15 

3, 5000". 03 

1.5474*400 

NM 

0.40800 

0.71514 

0.80520 

1,2672b 

0.635*5 

< 10 

y.OOOO".03 

1.2702*400 

NM 

0.47260 

0.74u77 

0.81065 

1.23724 

0.67135 

1 

4|,  500(1". 03 

4,1465*400 

l(M 

0.47830 

0,77720 

0.05447 

1.2044* 

0.70662 

! 14 

5.0"00".|i3 

4,'l74u*4flO 

NM 

0.40210 

0.81142 

0.88053 

1.17614 

0.74866 

1 14 

5,b00(l"-03 

4.Tl5'j*400 

NM 

0.40560 

0.81641 

0.84818 

1.15314 

0.77840  1 

1 20 

6.0000*. 01 

5.426j“400 

WM 

0.48951) 

0,86641 

0.41415 

1,12464 

0.81746 

i 

o.bOOO'  -V5 

5.2147*400 

l(M 

0,44270 

0.884»4 

0.411*3 

1,10403 

0.84031 

22 

/.OOUO*-03 

5.4373*400 

NM 

O.44M80 

0.40573 

0.44537 

1.0*446 

0.86775 

23 

7. 5000". 03 

5.7«72*4«0 

NM 

0.44680 

0.41022 

0.46054 

1.06625 

0.400*8 

24 

6. 0000". 01 

5,4101*400 

NM 

0.44620 

0.44824 

4.47117 

1.0441/ 

0.42567 

s 25 

1 ,5000". 01 

6,0857*400 

NM 

0.444(10 

0.46344 

0.4*015 

1.014*8 

0.94712 

26 

4, 0000". 01 

6.1923*4110 

l(M 

0,4«470 

0.47274 

0.4*544 

1.02640 

0.96014 

27 

4,b"U0*-03 

6,11|0/*40o 

NM 

0.44420 

0.481*8 

0.44017 

1.01678 

0.473*5  ' 

2a 

1 .0000". 02 

6,3901*400 

NM 

0.4*410 

0.4*010 

0.44461 

1.00872 

0.9*800 

24 

l.0500*.0? 

6.«65,(*4fl0 

NM 

6.44V40 

0.445*4 

0.447*0 

1.003*3 

0.993*9 

30 

1.1000".02 

6.515l*t00 

NM 

1.00000 

l.OOOOO 

1.00000 

1,00000 

1.00000  1 

D 31 

1.1500"*02 

6. 5151*400 

NM 

1.00000 

1.08000 

1.00000 

1.000*0 

1.00000 

j INPUT 

VAPtAaLLS  T 

,M,To/roo 

AS#"NE  P»Pt» 

7004-A-l 


axisymmelric 

- 

M : 1.4  - 2.8  (free  stream) 
R THETA  X 10"^  : 8-40 
TW/TR  : 1.0 

7004 

APG  (VPG) 
AW 

Continuous  wind  tunnel  with  flexible  nozzle;  H ■ H • 2.4  m. 

0.04  < PO  < 0.08  MN/m*.  TO  : 290  K.  Air,  dew-point  243  K.  5 < RE/m  X 10'®  < 13. 

WINTER  K.Q. , ROTTA  J.C.  and  SMITH  K.G.,  1970.  Studies  of  the  turbulent  boundary  layer  on  1 '.".'irted  body 
of  revolution  In  subsonic  and  supersonic  flow.  ARC  R 6 M 3633  (replaces  RAE  TR  66215,  19fd) 

^Winter  K.G.,  private  communication. 

Also  Winter  et  al.  (1965  a 6 b). 

1 Th*  tMt  boundtry  1ay«r  w*i  forntad  on  tht  axtaHor  surface  of  a pointed  body  of  revolution  aligned  with 
the  axis  of  the  wind-tunnel.  The  model  was  constructed  of  fibreglass  0.1  a steel  core.  The  overall  length 
was  1.S24  tn  and  the  maximum  diameter  approximately  0.2S  m.  The  body  geometry  Is  specified  In  figure  1. 

4 The  resultant  pressure  history  Is  tabulated  In  section  0.  The  fu't  strexm  Much  number  was  uniform  to  within 

3 i 0.004.  A transition  trip  consisting  of  0.127  m ballotinl  was  attached  38  mm  from  tha  note  of  the  model. 

This  size  proved  Inadequate  at  Nach  numbers  greater  than  1.4,  transition  occurring  downstream  of  the  trip. 

6 Static  holes  (d  • 0.762  mm)  were  provided  at  29  stations  along  each  of  two  generators  separated  by  30‘^  and 
extra  holes  were  drilled  90^  apart  at  X • 0.162.  0.610,  1,067  and  1.499  m.  The  pressures  recorded  at  these 

5 stations  provide  a check  on  twodimensional Ity  and  are  given  In  section  D.  Skin  friction  was  measured  by  the 

6 razor-blade  technique  (Smith  et  a1.  1972)  the  calibration  however  being  based  on  later  meaiuramentt  taken 
during  the  floating  element  balance  tests  of  CAT  7302.  The  height  of  the  razor  blades  was  about  0.13  mm, 
and  for  tome  tests  alternate  blades  were  removed  to  check  that  the  results  were  not  affectid  by  the  pretence 

7 of  the  blades.  The  data  are  presented  In  section  D The  Pitot  surveys  were  obtained  by  traversing  a rake 

carrying  6 CPP  (dj  • 0.60,  dj  • 0.26  mm)  mounted  at  2.64  mm  Intervals.  The  traverse  mechanism  actually 
moved  the  rake  along  a circular  arc  of  radius  76.2  mm,  but  the  data  was  reduced  using  the  normal  distance 
from  the  surface.  The  tubes  could  not  be  alig.ied  exactly  with  tha  local  direction  of  a body  generator,  but 

8 the  mluallgnmant  was  less  than  6°  except  tn  the  body  waist  at  X > 1.067  m,  where  It  was  11°.  Assigning  the 

value  I • 0 to  the  generator  on  which  static  pressure  measurements  were  made  the  skin-friction  measurements 
ware  made  by  mounting  razor  blades  over  the  holes  at  8 • 30°.  The  X-posItloni  are  given  (In  the  author's 
units)  In  Section  0.  X Is  measured  axially  and  Is  0 at  the  no  n of  'lu  body.  The  profiles  were  taken  at 

X 1 0.610,  0.724,  0.838,  1.067,  1.269  and  1.498  m (24,  28.6.  33,  42,  60,  69  In). 

9 The  authors  have  atsumed  negligible  static  pressure  variation  across  tha  boundary  layer,  calculating  the 

free  stream  Mach  number  from  the  ewasured  wall  pressure  at  subsonic  speeds,  and  front  the  Pitot  tube  reading 
outside  the  boundary  layer  ot  supersonic  speeds.  They  present  profile  data  calculated  either  with  hhe 
assumption  of  1soar«rgetic  flow  or  using  the  Croeco  / Van  Driest  relationship  with  a recovery  factor  of  0.89. 

12  Tha  editors  have  presented  the  data  as  calculated  by  the  authors  with  a recovery  factor  of  0.89.  The  boundary 

layer  edge  state  hat  been  set  arbitrtrlly  to  agree  with  the  stated  Reynolds  numbers  and  mean  total  tsmparature 
at  the  authors'  specified  edge  point.  We  have  not  Included  the  authors'  case  with  subsonic  (M  • 0.6)  free 

13  stream  flow.  The  profiles  presented  consist  of  6 sets  et  a tingle  Reynolds  number,  each  for  a different  Mach 

14  nuedwr.  One  sat  at  M « 1.4  (02)  Is  for  a higher  Reynolds  number.  The  wall  date  of  sKtIon  D cover  a wider 

range  of  Reynolds  numbers. 

$ DATA:  7004  0101-0606.  Pitot  profiles.  hX  ■ 6 or  6.  CF  from  rszor  blade  surface  Pitots, 

15  Editors'  comments 

The  entry  describes  an  Interesting  flow  which  provides  e good  test  cate  for  calculation  leathodt  owing  to  the 
slMultanaout  presence  of  both  longitudinal  and  transvarae  curvature.  In  the  profile  test  zone,  for  the 
supersonic  cates  presented  here,  the  pressure  gradient  It  always  positive,  but'tha  full  pressure  and  akin 
friction  history  Is  given  Including  values  for  the  forepart  of  the  body  In  the  region  of  accelerated  flow. 


'OO^-A-Z 


Th«  pr**8up*  ^radiant  1$  • simple  wave  one  generated  by  curvature  of  the  body  Itself,  but  the  maximum  static 
pretfurt  change  lUely  to  occur  across  the  boundary  layer  Is  only  of  the  order  10  *.  The  authors  present 
the  results  of  calculations  allowing  for  static  pressure  variation  (source  paper  figures  33  and  34). 

"Though  appreciable  changes  of  the  profiles  result"  ...  “there  Is  no  significant  improvement  In  the  relation- 
ship with  "law  of  the  wall"  lines".  There  Is  also  very  little  effect  on  the  values  of  H12K.  The  effects  are 
more  marked  than  In  the  only  comparable  study  - Allen,  CAT  7005,  but  still  not  large. 

Comparing  the  profiles  In  transformed  wall  law  coordinates,  we  find  that  there  Is  considerable  scatter  In 
the  CF  values  and  that  on  average  the  values  seem  to  be  low  as  compared  to  ZPG  values.  Series  06,  as  far  as 
the  Inner  region  Is  concerned,  appears  to  display  transitional  characteristics.  The  profiles  are  given  1n 
fine  detail,  but  In  about  half  the  cases  measurements  do  not  extend  within  the  momentum  deficit  peak.  At 
SUtlons  3 and  4 It  appears  that  some  correction  of  the  Innermost  values  Is  necessary.  This  1s  the  zone  In 
which  the  authors  report  difficulty  In  aligning  the  probes,  which  might  make  angles  of  up  to  11*’  with  the 
local  generator  of  the  model. 
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CAi  7ona 

wintlh/r/s 

BOUNDARY  CONDITIONS  AND 

EOALUATED 

DATA.  51  UNI 

TS. 

RUN 

i>it  » 

TN/TR* 

Rtt)24. 

CP  • 

H2 

MI2k 

PW 

PD 

* * 

POO 

PN/PD* 

RED2P 

CO 

h32 

H32K 

TH 

TO 

RZ  * 

TOD* 

SN  * 

02 

PI2 

H42 

D2k 

OO 

TR 

700ROIO1 

1 .7ub0 

l.nooo 

2.5161*403 

2.7200’-01 

2.6970 

1.4195 

7.8S86"»01 

7,83B6"*0S 

6.8>)60«.01 

'J. 2762*404 

1.0000 

3.6215*403 

NM 

1,7776 

1.7678 

2.7775't02 

1.7660**02 

I.IRTO*-Ol 

2.9000*402 

1.0000 

6.0676*-04 

;ic 

0.0743 

7.3318*“04 

4.7119"t02 

2.7775'*02 

700R01 OR 

1.6130 

1.0000 

4.1587*401 

1.9200*-01 

2.6578 

1.5310 

9.6234"*03 

9.6254**03 

T.JSRO’-OI 

4.2960*404 

1,0000 

5.7145*441 

1.7304 

1.7194 

2.7B9n-»02 

1.8913**02 

^.9^ra"-o^ 

2.9000*402 

1.0000 

9.I206*-04 

tc 

0,0673 

1.1011"“03 

4.5027"*02 

2.7B90**U2 

700R01O7 

1.4040 

1,0000 

7.7421*441 

1.4100'-03 

2.3801 

1.4969 

1.2368*»04 

1.2168**04 

B.l«4O"-01 

4.2491*404 

1.0000 

1,0033*404 

NM 

1.7022 

1.6929 

2.8O52**02 

2,0382**02 

7.l07l"-oa 

2.9300*402 

1.0000 

1.54T4*-03 

.1C 

0.0588 

i.Bieo*>u3 

4,1620**02 

2.8052**02 

70040t0u 

1.2900 

1,0090 

1.7713*404 

8.3000”»04 

2.1057 

1.5992 

1.5759"t04 

1.5759**04 

1.96<i6*«00 

4.2960*404 

1.0000 

2,1840*404 

:|M 

1.6186 

1.6290 

2.6205*+02 

2,1775"*02 

6.a6R9*«0i> 

2.9000*402 

1.0000 

3.2591*-01 

.'IC 

O.U5IO 

J.7692»-0S 

3.8t07"*U2 

2.8205**02 

7004010% 

1.2S40 

1.9000 

1.2421*404 

1.7t00*-03 

1.960u 

1.3412 

1.65u9'<ta4 

l.*509"*04 

I.2700“+J0 

4,2991*404 

i.oooo 

1 .5155*404 

1.7595 

1.7537 

2.8.‘!37»*02 

2.2062**02 

9.MiO"-02 

2.9000*402 

1.0000 

2.?564"-0> 

NC 

0.0467 

2.496S*-03 

3,7344"tu2 

2,8217**02 

7004010b 

1.2190 

1.0000 

9.2076*603 

2.170(l*-03 

1.8108 

1,2438 

1.72b3"t04 

1.7261'*04 

1.4900*400 

4,2u92*404 

1.0000 

1.1200*404 

l|N 

1.8278 

1.8239 

2.8273**02 

2.2390**02 

9.tlS3*«02 

2.9000*402 

1.0000 

1.47*1*-01 

tic 

0.0460 

1.0029*-03 

3.6451**02 

2.6273"*02 

70040201 

1.7770 

1.0000 

4.4281*403 

2.3t00*-03 

2.7341 

1.4389 

1.49l7"*04 

1.4917"*04 

0.090fl’<0l 

8,2732*404 

1.0000 

6.3982*401 

N« 

1.7759 

1.7652 

2.7765“*02 

t.7775"*02 

t.l070”-01 

2.9000*402 

1.0000 

5.56ie*-04 

NC 

0.0773 

6.7441"-04 

4,7500**02 

2.7765"*02 

70040202 

1 .6460 

1.0000 

6.8832*401 

1.730{i“-01 

2.6602 

1.5291 

t ,6160**04 

1.«I60**04 

7.iJ90"-0l 

8.2657*404 

1,0000 

0.5035*403 

.NN 

1.7385 

1.7281 

2.7879"*02 

t.8808**02 

e.9270*-02 

2.9000*402 

1.0000 

7.91U"-04 

:ic 

0.0747 

9.53S1"-04 

4,5260**02 

2.7879**02 

70040201 

1 .4700 

1.0000 

1.3070*404 

1.4O0O*-OS 

2.5050 

1.5776 

2,3700**04 

2.3700**04 

0,J620*.01 

8.3318*404 

1,0000 

1.7025*404 

N4* 

1.6872 

1.6768 

2.6037**02 

2.0249**02 

7.l071“-02 

2.9000*402 

1.0009 

1.14S4*-0I 

NC 

.0.0576 

1.5955**0S 

4,1940**02 

2.8037**02 

70040204 

1.2090 

1.0000 

3.0111*404 

B,6<>00*>04 

2,2l>80 

1.5622 

2,9?67**04 

2.9767**04 

t.OOOt‘400 

8.1256*404 

1.0000 

3.7121*404 

W» 

1.6594 

1.6499 

2.8204**02 

2.1767**02 

».4049*>92 

2.9000*402 

1.0000 

2.9290*-0J 

NC 

0.0477 

5.370l*-03 

3,8129**02 

2,8204**02 

7004020*! 

1,2690 

1.0400 

2.0361*404 

1.6500*>0! 

1.9382 

I.3051 

3,0538**04 

3,0518»*04 

t.2700'*«90 

8.1141*404 

1.0090 

2.4937*404 

NM 

I.7B22 

1.7774 

2.8223**02 

2.1935**02 

9.U20*«02 

2.9000*402 

1,0000 

1.96I3*>03 

NC 

0.0491 

2.l665*-03 

3.7681**02 

2.8223**02 

70040200 

1.2110 

1.0009 

1.6042*404 

l.9500»-05 

1.7841 

1.2237 

5,3818**04 

3,3818**04 

1.4<«b*490 

8.3196*494 

1.0909 

1.9322*404 

,1M 

1.8444 

1.8413 

2.8277**02 

2.2421**02 

9.im*«o2 

2.9000*402 

1.0000 

l,4859*-03 

;ic 

0.0462 

I.S865*«03 

3.6158**02 

2,6277**02 

70040101 

2.0670 

1.0900 

2.1389*403 

2.3400*-03 

3.2544 

1.4720 

5.1061**03 

5.1a61**0l 

b.09*0«*0l 

4.5757*404 

1.0009 

3.4612*403 

,NM 

1.7883 

1.7743 

2.7515**02 

l.5499**02 

1.1070*>0l 

2.9000*402 

1.0000 

6,195S*»04 

NC 

0.0916 

7.9124*-0* 

5,2093**02 

2,7515**02 

7004O1O2 

1.8150 

I.oooo 

6.3596*403 

l.4700*-OS 

2.7976 

1.4576 

7.7785**01 

7,77e5"*03 

0.)020*-0l 

4.5732*404 

1.0000 

9,3190*403 

.4M 

1.7353 

1.7153 

2.7731"*02 

1.7482**02 

7. 1071*. 02 

2.9000*492 

1.0000 

l.4860*>03 

.NC 

0.0786 

l.64S2’-03 

4.81 15**02 

2,7711**02 

70040103 

1.5970 

1.0000 

1.2576*404 

8.3«00*-0« 

2.6469 

1.5665 

1.0801**04 

l,0803**04 

1.0b*»*900 

4,5715*404 

1.0000 

1.7078*404 

NM 

1,6662 

1.6522 

2.7922**02 

I.9204**02 

a.4*49*-02 

2.9000*402 

1,0000 

2.5337*-0S 

NC 

0.0651 

3.1U3*-03 

4.4372**02 

2.7922**02 

70040304 

1.5490 

1.0000 

9,5346*403 

l.9100**05 

2.2562 

1.3102 

1.1T27**04 

1.1727**04 

1.2700*400 

4.9904*404 

1,0000 

1.2659*404 

NM 

1.7730 

1.7655 

2.7984**02 

1.9761**02 

f.ll20*<02 

2.9000*402 

1.9000 

t.8782*»03 

.NC 

0.0633 

2.l648*-03 

4.1094**02 

2,7984**02 

7004030'S 

1.4950 

1.0000 

7.2441*401 

2.4340*«03 

2.0853 

1.2301 

1.2623**04 

1.2621**04 

l.49tb*400 

4.6007*404 

1.0000 

9,5123*493 

NM 

1.8460 

1.8497 

2.8015**02 

2.0041**02 

9.0tSl"»02 

2.9090*402 

1.0000 

I.3666*-03 

lie 

0.0615 

l.S065*-03 

4.2434**02 

2,f015’*02 

CAT  TOO« 
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aOUNUANV  CONOtTIONS  AND  EVALUATED  DATA.  HI  UNITS 


RUT 

MO  « 

ni/VR* 

RED2R 

CP  * 

M12 

1112) 

PH 

PD 

* « 

POD 

P»./PO* 

RED2D 

CO 

H12 

1*12) 

TH 

TD 

R2  ' 

TDD* 

S4  * 

D2 

(•12 

H42 

02K 

UD 

7R 

70000001 

2.414C 

1 .000(1 

1.7019" 

*01 

l.5)00"-01 

1.7697 

1.4210 

1.122)"*01 

1,122)"*0) 

6.0OO0*-01 

4.9445" 

f 04 

1,0030 

1.1220" 

*01 

Ml' 

1.7672 

1.7447 

2.7281**02 

l.3192"*02 

1.1070". 01 

2,91)04" 

t02 

1.0000 

4.04)7" 

>04 

NC 

0. lull 

a.285h"-04 

5.601A«*02 

2.72B3"*02 

700*IO<lOJ 

r,)3)o 

1 .0000 

2.4824" 

*01 

l.4"0ft*-0) 

1.4075 

1.4229 

).74l4"*i)l 

1,7414"*05 

7.2370"-0l 

4,9525" 

t04 

1 .0000 

4,4128" 

*01 

NO 

1.7410 

1.7444 

2.7)17"*02 

l.)885'*02 

S.R?78".02 

2.9000" 

t02 

1.0000 

8,22)4" 

-04 

NC 

A.I 150 

1.1108"-U3 

5,51 19"*02 

2.7))7"*02 

70040MOT 

2.15)0 

1,0000 

4,22)2* 

*0) 

1.1400"-3) 

1.5440 

1.5419 

4,978)"*0) 

4,978)"*0) 

8.i«20"-0l 

4,9457" 

*44 

1.0000 

7.U044" 

*0) 

.IM 

1.4743 

1.4574 

2.7445"*02 

l,5049"*02 

7. 107!". 02 

2. '*00)" 

*02 

1.0000 

l.tOAS" 

•01 

iC 

0,0878 

1.7025"-A1 

5.2954"*02 

2.7445"*02 

700'l0<l0l 

1 .91)0 

1.0000 

9,?r04" 

*01 

8.5«00"-04 

1.0404 

1. 'll  12 

7.)772"*03 

7,1772"*0) 

l.Cii*#"*00 

5.0021," 

*0  4 

1.0000 

1.4091* 

*04 

1" 

1.4902 

1.471) 

2,7448"*02 

1.4708"*02 

6.OiaR"-02 

2.9000" 

*02 

1 .0000 

2.1079" 

• 03 

■JC 

0.0045 

a.7415"-0) 

4,9707**02 

2,7446"*02 

7004040) 

1.404O 

1,0000 

7,7404* 

*01 

l.9)00"«0l 

2,4048 

1.1275 

8,7960**01 

8,7980**0) 

1,2700*A00 

5.0802" 

*04 

1 ,<>000 

1.1104* 

*04 

;*M 

1.7822 

1.7717 

2,7702"*02 

1.7544"*02 

4.1UO"«02 

2.9000" 

*02 

1 .0000 

1.4148* 

-01 

:iC 

O.0BI7 

i.945r-o) 

4,7919»*02 

2.7742"*02 

70040400 

1.7510 

l.OOOO 

5.4817" 

*vl 

2.)70O"-ul 

2.4100 

1.2147 

9.5548"*0) 

9.5546"*01 

1.40B(i"«0n 

5.0948* 

*04 

1.0000 

e.)44i" 

♦ 01 

■JM 

1.8488 

1.8414 

2,7787"*02 

l,7977"*02 

O.SIS)".02 

2.9000" 

*02 

1 .0000 

1.1979* 

-01 

■ic* 

0.0751 

1,1642>-A1 

4.7A71"*02 

2.7787**02 

70040)01 

2.8810 

l.OOOO 

4. 1949* 

*02 

1.5000"-«) 

5.1984 

1.4402 

2.0019"*01 

2.0019"*01 

k.OOkO'-Ol 

0.1454" 

*04 

l.OOOO 

1,4105* 

*01 

,)U 

1,7524 

1.7084 

2.7009"*02 

l,0902"*O2 

1.1070"«01 

2.9000" 

*02 

l.OOOO 

2.8299" 

-04 

.IC 

0.1219 

4,4959"-04 

4,03ll"*02 

2.7009"*O2 

70040)02 

2.41)0 

1.0000 

2.03)1" 

*01 

l.240O"-Ol 

1.9841 

1.1841 

2.99)5"*0) 

2.99)5**01 

S.)B20<-01 

0.11)4" 

*04 

1,0000 

4.0154" 

*01 

MH 

1.7823 

1.7401 

2.7157"*02 

1.2248"*02 

7. 1071". 02 

2.9000" 

*02 

1.0000 

7,0541" 

-04 

.IC 

0.1702 

1 ,OI24*-0) 

5.8026"*02 

2,7t57"*02 

70040)0) 

2.1540 

1.0000 

4.8947" 

*01 

9,|080"-04 

1.5042 

1.119) 

4.4021"*0) 

4.4021"*01 

l.OStS'tOO 

5.9897" 

*04 

1.0000 

8.7720" 

*1)1 

HM 

1.7720 

1.7407 

2.7121**02 

1.}7S5"*02 

S.4044".02 

2.9000" 

*02 

1,0000 

1.1041’ 

-01 

lie 

0.1149 

1.8498"-01 

5.5154"*02 

2.7)2!’*02 

70040)04 

2.14)0 

1.0000 

4.9184" 

♦ 01 

1.9fl00"-01 

2.9448 

1.2)12 

4.1228"*0) 

4,1228**0) 

1.2700"TOO 

0.0071* 

*04 

1,0000 

8.1084" 

*01 

MM 

1.8542 

1.44)8 

l,747l"*02 

1.5t0)"*02 

). 1120". 02 

2. 9000" 

*02 

1.0000 

1.1444" 

• 01 

;ic 

O.IU2I 

l.l720»-0) 

5.2852**02 

2,747t"*0l 

70040)0) 

2.0900 

l.OOOO 

1.7171" 

*01 

2.1500"-01 

2.9141 

1.2478 

4.5882>*0) 

4.5182**0) 

1.4)lt"«00 

5.9872" 

*04 

1.0000 

4.0074" 

*01 

IIM 

1.8446 

1.8)47 

2.7568"*02 

l.54)T»*02 

).S1S)""02 

2.9000" 

♦ 02 

1,0000 

4.1154" 

-04 

'IC 

0,0997 

9.e054"-IJ4 

5,22ll"*02 

2.7)0l'*0i 

70040001 

1.1270 

1.0000 

4.0479" 

*02 

i.iioo'-oi 

4.1244 

1.5490 

l.2429"*o) 

1,2429**01 

O.0400«"0l 

7,5149" 

*04 

l.OOOO 

1.5899" 

*01 

MH 

1.8048 

1.7480 

2.480)’*02 

9.0214**0I 

1.1070".01 

2.9000" 

*02 

1.0000 

1.1211" 

-04 

uc 

0.1124 

5.484U*»U4 

4.)144"*02 

2.4801**02 

70040002 

1.0510 

1.0000 

1.5794" 

*0} 

t,l)00"-01 

4.9445 

1.1175 

|.B909"*0) 

l.8909**01 

e.}S20"-oi 

7,5189" 

*04 

1.0000 

1.7278" 

*01 

ill' 

1.8217 

1.8024 

2.6924"*02 

t,OI25‘*02 

7,1071«.02 

2.9000" 

*02 

1.0000 

8,7105" 

-04 

4C 

0,1247 

l,0045"-0l 

4,1594"*02 

2.4924**02 

7004000) 

2.7590 

1.0000 

1.4485* 

*01 

8,1004*-04 

4.1883 

1.2421 

2,6470"*0) 

2.6470**01 

1.0000"400 

7.1078* 

*04 

1,0009 

5.1448" 

*C1 

H** 

1,8514 

1.8)49 

2.7075*+02 

1.1497**02 

a. 4040". 02 

2.9000" 

*02 

1.0000 

8.1288’ 

-04 

NC 

0.1102 

l,0900"-0) 

5,9)1)«*02 

2.7075"*02 

70040004 

2.4700 

1,0009 

1.4018" 

♦ 01 

l.4900*-01 

1.5104 

1.2561 

4.4112**01 

4,4112**03 

1.2TOO"*00 

7,2908" 

*04 

1.0000 

8.1944" 

♦01 

NM 

1.6511 

1.841) 

2.7}41"*02 

l,1027**02 

t,ll20".02 

2.9000" 

*02 

1.0000 

8.7048* 

-04 

lie 

0.1)41 

1,1044"-01 

5,6441**62 

2.724)'t02 

7004000) 

2.4270 

1.0000 

2.9081* 

*0) 

t.8840’-01 

1.47)1 

1.2240 

4.8050"*01 

4.8050**0) 

l.44SO"*00 

7.1272" 

*04 

1,0000 

5. 1471" 

♦0) 

NM 

1.8872 

1.8754 

2.7275**02 

t.lll5**42 

«.at))".o2 

2.9000" 

*02 

1.0000 

7.0444" 

•04 

lie 

0.0944 

8.5497"-04 

5.4149"*02 

2,7275**02 

PODfPO  CALCULATED  rNON  RE  (AUTHOR)  • TRARCZOTDAL  RULE  FOR  RUN  0102, OFOI, 020), 0101 , OkO I 


7004-r- 


70040201  HINTCK/R/S  PROFILE  TABULATION  40  POINTSi  DELTA  AT  POINT  30 


1 

Y 

PT7/P 

P/PO 

TO/TOO 

H/MO 

U/UO 

T/TO 

RHa/RHOO*U/UD 

1 

0 

oooo'too 

I.OOOO”YOO 

NH 

0.99739 

0,00000 

0.00000 

1.54180 

0,00000 

a 

3 

S400*>04 

1.7124**00 

NM 

0.47370 

0.SI344 

0.54414 

1.14088 

0.41470 

1 

1 

ioao*-04 

1.7443“t<IO 

NM 

0.47144 

0.93870 

0.41438 

1.14444 

0,49904 

4 

4 

0440’>04 

i.Tosa'too 

NM 

0.47409 

0.51144 

0.41448 

1.14470 

0.44015 

9 

4 

11S0*<04 

l.4341**00 

NM 

0.97441 

O.S4O01 

0.41157 

1.11784 

0.47207 

4 

s 

soao">04 

1.4347'tOO 

NM 

0.47S44 

0.57147 

0.49707 

1.11471 

0.44784 

7 

7 

iiao"-04 

a.ooa4**oo 

NM 

0.47449 

0.54041 

0.47934 

1.10980 

0.91711 

• 

1 

0448*-01 

a.ai44**oo 

NM 

0.47444 

0.44071 

0.73184 

1.24437 

0.56473 

4 

1 

47ia*-oi 

l.4737**00 

NM 

0.44318 

0.48777 

0.74405 

1.21413 

0.61410 

10 

1 

BS4a*«01 

I,4447*f00 

NM 

0.48471 

0.71412 

0.74444 

1.20378 

0.66481 

11 

a 

assa*-os 

a.4|l4**00 

NM 

0.48474 

0.74544 

0.83441 

1.17444 

0.70613 

la 

a 

4l4a"-01 

1,1774"*00 

NP 

0.44430 

0.80434 

0.44141 

1.14355 

0.79614 

1) 

a 

S40O''«os 

3, 3341*400 

NM 

0.44474 

0.81573 

0.4498} 

1.11709 

0.76444 

14 

a 

4143*-01 

3.3124**00 

NM 

0.48488 

0.41471 

0.47041 

1.11413 

0.76614 

15 

a 

4470*«01 

3.3707**00 

NM 

0.44441 

0.83394 

0.47503 

1.11154 

0.77134 

14 

a 

7440"-01 

i.iS3a**oo 

NM 

0.^4044 

0.81447 

0.88452 

1.13321 

0,78814 

17 

a 

43I0*>01 

1.4104**00 

NM 

0.44114 

0.44144 

0.44133 

1.11584 

0.74464 

11 

3 

ia4a*«oi 

1.1413**00 

NM 

0.44IC7 

0.81444 

0.48813 

1.11881 

0.74180 

14 

1 

soao'-oi 

1.1431**00 

N» 

0.44,TaT 

0.47010 

0.41103 

1,04574 

0.41141 

ao 

3 

4S74'<<0S 

1,7344**00 

NM 

0.44404 

0.84117 

0.43771 

1.07814 

0.86010 

ai 

4 

OS44'-03 

1.4104**00 

NM 

4.44944 

0.41748 

0.44441 

1.04021 

0.84123 

aa 

4 

344a*«01 

3,4784**00 

NM 

0.44S43 

0.43431 

0.44451 

1.05591 

0.44458 

13 

4 

41f4*-01 

4.0441**00 

NM 

0.444TS 

0.41443 

0.44011 

1.04488 

0.41458 

14 

4 

a340'«01 

4,3842**00 

NM 

0.44430 

0.44444 

0.47440 

1.03540 

0.45224 

as 

4 

4oaa"«o3 

4.1047**00 

NM 

0.44414 

0,44745 

0.47840 

1.03341 

0.45692 

34 

4 

4S10*-01 

4,1314**00 

NM 

0.44424 

0.44411 

0.48000 

1.03314 

0.45474 

17 

S 

oaTa^^oi 

4.1117**00 

NM 

0.44493 

0.47089 

0.4SII0 

1.83131 

0,46071 

ai 

S 

I10I*>01 

4.171S**00 

NM 

0.44481 

0.47944 

0.48410 

1.01771 

0.46716 

34 

S 

aS74*«03 

4,4387**00 

NM 

0.44410 

0.48249 

0.48400 

1.01319 

0.47644 

10 

S 

30I4‘>03 

4.1432**00 

NM 

0.44870 

0.47491 

0.48150 

1.01894 

0.46960 

11 

S 

41ll’-41 

4.4417**00 

NM 

0.44414 

0.48548 

0.44070 

1.01043 

0.48034 

13 

S 

444A''«01 

4.3314**00 

NM 

0.44470 

0.49417 

0.44790 

1.00347 

0.44485 

11 

4 

0194*-01 

4.4744**00 

NM 

0.44494 

0,48411] 

0.44100 

1. 00805 

0.48007 

14 

4 

lTS4«-03 

4.3930**00 

NM 

0.44441 

0.44843 

0.44400 

1.00115 

0.44785 

IS 

4 

97S4’-01 

4.SS03'*00 

NM 

l.ODOAl 

0.44830 

0.44840 

1.00140 

0,44750 

14 

4 

7S44*«01 

4.3444**00 

NM 

1.00000 

1.00000 

i.ooono 

1.00000 

1.00000 

17 

4 

lTa4*-01 

4.9744**00 

NM 

1.00031 

1.00144 

I.OOIDO 

0.44408 

1.0014} 

14 

1 

173S'-oa 

4.9813**00 

NM 

1.00017 

i.ooaii 

1.00150 

0.44814 

1,00111 

14 

1 

1443''<02 

4.9441**00 

NM 

1.00012 

1.00144 

1.00340 

0.44744 

1.00442 

40 

1 

soiT'-oa 

4.4,141**00 

NM 

1.00094 

1.00431 

1.00540 

0.44341 

1.01297 

INPUT  VARIAULEI  Y«M«U/U0  AIIUNE  PoPP 
AT  loll  DATA  NERE  AVERISED 


7004-r-: 


70040202  HISTCR/'R/S  RROFIIC  TABULATION  44  POINTS*  DELTA  AT  POINT  41 


I 

Y 

PT2/P 

P/PO 

to/tod 

M/MD 

U/UO 

T/TD 

RHD/RHOD*U/UO 

1 

O.OOOO'+OO 

1 .0000*t00 

NM 

0.46064 

0.00000 

0.0O9U0 

1.4*118 

o.ooono 

i 

2,S400”>04 

1.444S*tO0 

NM 

0.47127 

0.45167 

0.526*0 

1,1471a 

0.14104 

i 

S.S020>-04 

1.4747*t00 

NM 

0.47210 

0.46755 

0.54110 

1.14018 

0.401*4 

4 

S.S100*-04 

1 .5054*400 

NM 

0.47216 

0.47S44 

0. 55260 

1.31178 

0.41411 

5 

4.5720"-04 

1.5254'tOO 

NM 

0.47240 

0.48661 

0,56110 

1.32444 

0.42204 

t 

S.lS20''-04 

1.6545'tOO 

NM 

0.4 7505 

0.51414 

0.60470 

1.10147 

0.46*24 

1 

t.2446"«0S 

1.7745*t00 

NM 

0.47705 

0.57445 

0.64440 

1.27747 

0.50*15 

S 

1.6510‘-US 

1.4022*»00 

NM 

0,47446 

0.61006 

0.68370 

1.25547 

0.54416 

9 

2.0574*>OS 

2.0464*400 

NM 

0.44044 

0.64744 

0.718*0 

1.21258 

0.5*117 

10 

2.4SS4*-US 

2.2115*400 

NM 

0.44274 

0.6S646 

0.75429 

1.20710 

0.62460 

U 

2.6416*>0S 

2.24S4*400 

NM 

0.44116 

0.64163 

0.76060 

1.20242 

0.61256 

12 

2.717S"-0S 

2. 27*6*400 

NM 

0.44151 

0.70165 

0,76770 

1,14712 

0.64124 

1) 

2.7646*-PS 

2.1055*400  . 

NM 

0.44412 

0.70711 

0.772*0 

1.14177 

0.64716 

14 

2.S44S"«0S 

2.3112*400 

NM 

0.44456 

0.71715 

0.7*140 

1.1*721 

0.65*1* 

15 

S.2254“«01 

2.4140'«00 

NM 

0.44566 

0.71S67 

0.60009 

1.172*6 

0.6*201 

16 

S.6S22'<«0S 

2.6412*400 

NM 

0.47414 

0.71364 

O.SllTO 

1.111*5 

0.7165* 

IT 

4.9IS2*-0S 

2,6157*400 

NH 

0.4*451 

0.SI25I 

O.S6110 

1.12171 

0.766*8 

14 

4.2426*>01 

2.4404*404 

NM 

0.44104 

0.S1B5S 

0.6*210 

1.106*4 

0.74721 

14 

4.4146'<0S 

1,0266*400 

MM 

0.44111 

0.54660 

O.tOBSO 

1.10041 

0.10686 

20 

44S26D"-0S 

1.2122*400 

NM 

0,44107 

0.S7S11 

0.41270 

1,074*0 

0.94525 

21 

4,4550"*0S 

1,2747*400 

NM 

0.44156 

U.SRS72 

0.42050 

1.072*0 

0.«5*04 

22 

5.1562*«01 

1.1112*410 

NM 

0.44411 

0.S4S12 

0.4.’770 

1.066*7 

0.064A* 

21 

5,2070“-01 

1,1010*400 

NH 

0.44464 

0.40S17 

0,41500 

1.054*6 

0.t*211 

24 

5.2124*-0S 

1.1511*400 

NM 

0.44421 

0.40160 

0.43010 

1,06421 

U.B714* 

25 

5,24S2‘>0S 

1,1406*400 

NM 

0.44470 

0.40712 

0.41440 

1.06054 

0.81102 

26 

5.S544*~01 

1.4104*400 

NM 

0.444*4 

0.41212 

0.41740 

1.05711 

0.8*705 

27 

5,6114‘-0S 

1.5004*400 

NM 

0.44566 

0.42652 

0.44*110 

1.0477* 

O.V05I5 

24 

5.7404"-0S 

1,56 10*400 

l|M 

0,44625 

0.41501 

0.45460 

1.04210 

0.415*6 

24 

S,9444*-05 

l,66l<l*4no 

NM 

0.44702 

0.45015 

0.46550 

1.DI2I4 

0.41541 

SO 

6.14aS*>0S 

1,6472*400 

NM 

0.44727 

0,45576 

0.46410 

1.01*54 

0.44240 

SI 

6.2412‘<iOS 

1.7104*400 

NM 

0.44757 

0.460R6 

0.47240 

1.02522 

0.44*47 

S2 

6.5274"-0S 

1.4053*400 

NH 

0.44S04 

0.47210 

0.4*070 

1.01T76 

0.46158 

SS 

6.6544‘«0S 

1.4440*400 

NM 

0.44*40 

0.47*44 

0.4*510 

1,01157 

0.47142 

S4 

6.4S42*«0S 

1,4111*400 

NM 

0.44406 

0.4SS15 

0.441*9 

1,0*740 

0.4*451 

S5 

7.1152*-0S 

1,4604*400 

NM 

0.44412 

0.44514 

0.4465* 

1,00274 

0.4417* 

S6 

7.6200''-01 

1.4426*400 

NM 

0.44461 

0,44*10 

0.44*70 

1. 00090 

0.44740 

17 

T.6442’-0S 

1.4422*400 

NM 

4.44444 

0.44*24 

0.44*60 

1.00073 

0,447*6 

SS 

7,7216*«0S 

1,4464*400 

NM 

0.44462 

0,44*41 

0.44410 

1. 0**14 

0.44*71 

S4 

7.74TO"-OS 

1,4414*400 

NM 

0.44467 

0.44464 

0.4446* 

0.44441 

0.44467 

40 

7.42S2''-0S 

•1,4410*400 

NM 

0.44461 

0,44951 

0.94450 

0.44447 

0.44451 

0 41 

7.4756'-0S 

1.4441*400 

NM 

1.00000 

i.uoono 

1.0*000 

1 ,000*0 

1 .ooooo 

42 

1,046S*«02 

1.4441*400 

NM 

0.44460 

1.90000 

0.444*9 

0.44460 

1 .00020 

4S 

1.2700"-02 

4.0064*400 

NM 

0.44464 

1.001*2 

1.001*0 

0,44*16 

1 .00265 

44 

1.541S"*02 

1.4441*400 

NM 

0,44444 

0.44*54 

0.446*0 

1,0005? 

0.44*20 

INPUT  VAPIAULEI  T<H«U/iJ0  AISUHC  P4PD 
>T  IiI4|lt»}S  OATA  HIRC  AVCRAOtD 


7004-C-3 


700lt!)^01  '.VIHTEH/n/3  PROriLE  TABULATION  SO  POINTS#  DELTA  AT  POINT  56 


I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/MO 

u/un 

T/TD 

RHn/»H(iu*u/uo 

I 

0.0000"+00 

1 ,00no" fOO 

HM 

0.46435 

0.00000 

o.onooo 

1.38144 

0,00000 

2.5400"-04 

1,2765"tOO 

NM 

0.47175 

0,40883 

0,16625 

1.30066 

0.35868 

3 

5.3020"-04 

1.2724"»00 

NM 

0.47346 

0.40618 

0.16345 

1.30161 

0.3554B 

4 

5.6t00"-04 

1.261 7"»00 

:iM 

0.47342 

0.11237 

0.17005 

1.2443U 

0.3617b 

5 

4.5720"*04 

1 ,3015"tO0 

NM 

0.47450 

0.12536 

0.18  54'i 

1 .240611 

0.37387 

6 

S.8420"-04 

I.3137"t00 

NM 

0.47462 

0.13312 

0.11215 

1.24116 

0.38117 

7 

4.4040‘«04 

1 .laiROtOO 

NM 

0.47545 

0.17106 

0.53105 

1.27667 

0.61403 

S 

1.3716"-03 

l,4240"t00 

NM 

0,47721 

0.448S4 

0.56914 

1.26386 

0.66317 

4 

1.7760".03 

1 .47.30Oi00 

NM 

0.47788 

0.52039 

0.58261 

1.25374 

0.66671 

to 

2.1540*«03 

I.5154OT00 

NM 

0,47646 

0. 54941 

0.60211 

1,26674 

0,68617 

u 

2.6670*-03 

1,5455*tOO 

NM 

0.47447 

0.57414 

0.63701 

1.22810 

0.51872 

12 

2.7432"-03 

I.5444"t00 

NM 

0.46022 

0.57649 

0.63864 

1.22758 

0.52026 

13 

2.7666**03 

1,5870"»00 

NM 

0.48007 

0.57139 

0.63364 

1.23012 

O.SISIO 

14 

2.7440''«03 

1.60'I3*t00 

NM 

0.46024 

0.57845 

0.64064 

1.22658 

0,52224 

IS 

2.S702'-03 

1,6262’TOO 

NM 

0.44067 

0.58184 

0,64614 

1.22162 

0,52871 

16 

2.4472--03 

1.6244*400 

NM 

0.46054 

0.58811 

0.65001 

1.22164 

0.51206 

17 

3.3020‘«03 

1.6445'TOO 

t|M 

0.44164 

0.61342 

0,67461 

1.20455 

0.55776 

IS 

3.4036"-03 

1,71210400 

NM 

0.46144 

0.61486 

0.68071 

1.20547 

0,56667 

14 

3.7646'>03 

l.7815"400 

NM 

0.44135 

0.64442 

0.70161 

1.14175 

0.54027 

20 

4,1410"-03 

ussir+oo 

NM 

0.44404 

0.66717 

0,72533 

1.18146 

0.61367 

21 

4.5474--03 

1 ,404»*400 

NM 

0.46445 

0.U814S 

0.71133 

1. 17111 

0,61143 

22 

5.I616''»>I3 

2.6a44**00 

l|M 

0.44664 

0.72341 

0.77662 

1.15266 

0,67388 

23 

5.2574"-03 

2.0644'440 

NM 

0.46726 

0.73683 

0.76652 

1.16521 

0.68856 

24 

5.3340"«03 

2,0474’*00 

l|M 

0.46754 

0.73401 

0,74052 

0,74362' 

1.16626 

0.64086 

25 

5.3646*'>43 

2,1104**00 

NM 

0.44754 

0.74235 

1.16236 

0.64656 

26 

5.4610*-03 

2,1343**00 

NM 

0.44746 

0.74867 

0.74402 

1.13402 

0.70150 

27 

8.86B0*-03 

2.l522**fl0 

NM 

0.48414 

0.75337 

0.60312 

1.13666 

0,70670 

26 

5.7656‘‘>03 

2.2014"*00 

NM 

6.44664 

0.76684 

0.01182 

1.12405 

0.72168 

24 

5.6146*»03 

2,2444**00 

NM 

0.44414 

0.77704 

0.62362 

1.12366 

0.73310 

30 

5,4444"-03 

2.2775"*00 

NM 

0.14466 

0.78514 

0.63062 

1.11420 

0.76215 

31 

6.3754‘«03 

2.364l**(10 

tJM 

0.44040 

0.61202 

0.65311 

1.10631 

0.77271 

32 

6.7616’-a3 

2.46*5"*00 

NM 

0.44166 

0.83501 

0.61261 

1.14154 

0.74421 

33 

7.1626*-03 

2.5455"*00 

NM 

0.44123 

0.65084 

0.04201 

1.07661 

0.62700 

34 

}.nw-n 

2.7441**00 

NM 

0.14471 

9.64162 

0.41611 

I.O6OS0 

0,86584 

35 

7. 77240-01 

2.7304**00 

NM 

0.44451 

0,88744 

0.41521 

1.06235 

0,86161 

36 

7.7476O-03 

2.T516"*06 

NM 

0.44476 

0.84237 

0.41671 

1,05441 

0,86676 

37 

7.64660-03 

2.7634**00 

NM 

0.14471 

9.54466 

0.42061 

1.05PS2 

0.0648B 

36 

7.4246O-03 

2.74540*00 

NM 

0.14507 

0.40146 

0.42581 

1,05664 

0,07760 

34 

6.05160-03 

2.42140*00 

NM 

0,44515 

0,40686 

0.41011 

1.05143 

0,86414 

40 

6.26040-03 

2.4261**00 

NM 

0.44657 

0.42004 

0.46651 

1,06004 

0,41002 

41 

6.SS12"-03 

2.4254**00 

HM 

0.44657 

0.42745 

0.46661 

1 . 0601  7 

0.40415 

42 

6.36200-03 

2,4061**00 

NM 

0,44613 

0.42107 

0,46341 

1.06228 

0.40513 

43 

6.45620-03 

2.4547**00 

NM 

0.46670 

0.43360 

0.45080 

1.03675 

0.41710 

44 

6. 63120-03 

S.0703**00 

NM 

0,44775 

0,15646 

0,46740 

1.02608 

0.46515 

45 

4.24S6’-03 

3.14150*00 

NM 

0.44645 

0.47013 

0.47610 

1. 01650 

0.46223 

46 

4,6520’-01 

3.2004**00 

N“ 

0.14401 

0.46136 

0.46669 

1.01030 

0,47636 

47 

4.72620-03 

1.I6U**00 

11“ 

0.44067 

0.17766 

0.48370 

1.01235 

0.47170 

46 

I.OI350-U2 

3.2744**00 

NM 

0.44466 

0,44510 

0.44660 

1.00261 

0.4438U 

44 

1.0236‘-02 

3.2544**00 

NM 

0,44415 

0.40236 

0,41469 

1.001011 

0.44036 

SO 

1.02420-02 

3,2735**00 

NM 

0.44451 

0,14440 

0.41620 

1.01262 

0.44360 

51 

1.03U’-U2 

3..»735**00 

HM 

0,44454 

0.14440 

9.46620 

1.00262 

0.44360 

52 

l.0364"-02 

3.26l6*«00 

HM 

0.44464 

0.44614 

0.44739 

1.00182 

0,44564 

53 

l.0SI6'-02 

3.2653**00 

NM 

0.44461 

0.41707 

0.44780 

1.00166 

0.44635 

54 

1. 07450-02 

3.2423**00 

NM 

0.444P8 

0.44017 

0.41680 

1 .1)0087 

0.44743 

55 

1.0S46O-02 

3.2467**00 

NM 

0,14144 

0.44410 

0,11140 

1,01063 

0,44847 

D 56 

l.04J2"-02 

1,3011**00 

NM 

3.00000 

I.OOODO 

1.01000 

1.00000 

1.90000 

57 

l.llviOO-02 

3.3004**00 

IP* 

0,14141 

0, 11186 

0.41140 

1.00007 

0,44483 

56 

1.5675"-02 

3,?421“*00 

N“ 

0,14488 

0,14037 

0.41680 

1.00087 

11.44743 

54 

1.6440O-02 

3.2346**00 

IP' 

0,44481 

0.14764 

0,41830 

1.00123 

0,44707 

INPUT  VANIAILCS  Y«H#U/UU  ASSUME  PoPl) 

ST  ip*iu«iT>io#5)  OATS  hcrc  Avessseo 
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TJOaOJOd  rtINTER/R/3 


FROFILt  TABULATION  B2  POINTS,  DFLTA  AT  POINT  7P 


I 

Y 

PT2/P 

P/PD 

To/roo 

H/MD 

u/un 

T/TD 

flHO/RHOU*U/UO 

1 

0.0000"*00 

1 .DOOO’YOO 

NM 

0.97104 

0.00000 

0.00050 

1.29615 

0.00001) 

2 

2.S400'-a4 

1.1797"t00 

NM 

0.97715 

0,18141 

0.4P507 

1.24206 

0.1422} 

} 

l,04ao*-04 

I,ia92't00 

NM 

0.97798 

0.19079 

0.41517 

1,24001 

0.13091 

u 

1.51 00"-04 

I.1922*t00 

NM 

0.97788 

0.19171 

0.41827 

1.21900 

0.15171 

5 

4.3150’-04 

I.2020*t00 

NM 

0.97HI6 

0.40104 

0.44617 

1.21646 

0,1624b 

6 

S.OSOO'-JA 

1 .rosi'too 

NM 

0.97621 

0.4065b 

0.43116 

1.21337 

0.16511 

7 

6.1S00'-04 

i.aiu’TOo 

NM 

0.97854 

0.41160 

0.45756 

1.23411 

0,37076 

S 

7.6200<-04 

1.2179*700 

NM 

0.97611 

0.41754 

0.46146 

1.21206 

0.17bl7 

9 

t.tOOO'-OO 

1.2247'AOO 

NM 

0.97664 

0,42329 

0.47166 

1.22991 

0, 15148 

10 

1,1176"-01 

1.2l62"t00 

NM 

0.97911 

0.41151 

0.46016 

1.22779 

0.19124 

11 

1.1970"-01 

1.2461'600 

NM 

0.97918 

0.44204 

0.45923 

1,2?3"2 

9.14918 

12 

1,62S6*«01 

1.2326*600 

NM 

0.97920 

0.44724 

0.49463 

1.22126 

0,40417 

11 

l.B79t**01 

1.2391’fOO 

NM 

0.97971 

0.43231 

0.30023 

1.22214 

0.40912 

14 

2.2606*>01 

I.2717**»0 

NM 

0.97960 

0.46251 

0. SI  033 

1.81631 

0.41894 

15 

2.5634«-01 

t.2905*t00 

NM 

0.95027 

0.47691 

0,32334 

1.21421 

0.41262 

16 

2,6I62'<01 

1,2905**00 

NM 

0.96027 

0.4769} 

0.32354 

1.21421 

0. 41282 

17 

2.64I6*«01 

1.2617*950 

NM 

0.96006 

0.47162 

0.32024 

1.21362 

9.42759 

IS 

2.6924*>01 

1 .2916*900 

NM 

0.97966 

0.47926 

0.52784 

1.21192 

0.41313 

19 

2,74l2‘>01 

1.2972*900 

NM 

0.96014 

0,46190 

0.31064 

1.21234 

9.4176] 

20 

2. 6194“. 01 

1.1004*900 

NM 

0.96050 

0.46410 

0.31114 

1.81157 

9.41941 

21 

2,94»4*<U1 

1 .1014*900 

NM 

0.96044 

0.46647 

0.31314 

1,21161 

0.44206 

22 

1.0714“-01 

1.1097*900 

NM 

0.96057 

0.49104 

0.34004 

1.20930 

O.44b30 

21 

1.2004*-01 

1.1154*900 

NM 

0.96064 

0.49513 

0.34424 

1.20645 

0.43050 

24 

1.4544<>01 

1.1249*900 

NM 

0.96116 

0.30190 

0.35121 

1.20426 

0,43666 

23 

1.7064'-0! 

1.1151*900 

NM 

0.96153 

0.30896 

0.33611 

1.20144 

0.4M9S 

26 

1,9624*-01 

1.1477*900 

NM 

0.96116 

0.31746 

0.36751 

1.20063 

0.47227 

27 

4.2164>>01 

1.1572*900 

NM 

0.96176 

0.32164 

0.37131 

1.19469 

0,47646 

26 

4.3974*-01 

1.1711*900 

NM 

0.96201 

0,31416 

0.35192 

1.19301 

0.46661 

29 

4,9510'«01 

1.1920*900 

NM 

0.98217 

0.34610 

0,39392 

1.19060 

C. 30044 

10 

S.001t*-01 

1.1952*900 

NM 

0.96216 

0.34611 

0.59792 

1.19400 

0.30248 

11 

S.0600’>01 

1.1952*900 

NM 

0.96216 

0.3461 1 

0.59792 

1.19000 

0.30243 

12 

5.110f>Ul 

1,4011*900 

NM 

0.96263 

0,33176 

0.60162 

1.18691 

0,30601 

11 

5.2670“-01 

1.4018*900 

NM 

0.96217 

0,55214 

0.60192 

1.16641 

0,30648 

14 

5.1140’-01 

1.4010*900 

NM 

0.96261 

0.35594 

0.00352 

1.16747 

0.31017 

IS 

5,46lO"«01 

1.4l7«*t00 

NM 

0.96293 

0.36166 

0.61132 

1.16318 

0.31391 

16 

5.StSO‘-01 

1.4216*900 

NM 

0.98106 

0.36540 

0,61322 

1.16196 

0.31962 

17 

S.6420*«01 

1 .4151*900 

N“ 

0.95152 

0,37412 

0.62411 

1.15092 

0,32850 

16 

6.1214‘-01 

1,4550*900 

NM 

0.96161 

0.35119 

0.03101 

1.17714 

0.51766 

19 

6,1246">01 

1,4651*900 

NM 

0.96190 

0.38903 

0,01661 

1.17314 

0,54114 

40 

6.6040*«01 

1,4609*900 

NM 

0.98411 

0.89774 

0.04711 

1.17201 

0.55211 

41 

k,96S0*«01 

1,5011*900 

NH 

0.95459 

0.60960 

0.03670 

1,16739 

0.56416 

42 

T.1669'«0l 

1.5217*900 

NM 

0.98488 

0.61929 

0.O66I0 

1.16164 

0.57405 

4} 

I.4422‘«01 

1,5106*900 

NM 

0.98547 

0.61157 

0.O5220 

1.13510 

0.58896 

44 

7,4910*-01 

1.5519*900 

NM 

0.98514 

0.61330 

0,05169 

1.13744 

0. 59070 

45 

7.3692*-01 

1,5556*900 

NM 

0.95112 

0.61762 

0. 05559 

1.13642 

0,59112 

46 

T.6200«>01 

1.5597*900 

IIM 

0.18525 

0.61617 

0,65619 

1.13611 

0.59176 

47 

7,o962*-01 

1,5599*900 

NM 

0.98564 

0.61644 

0.65u39 

1.13631 

0.59167 

46 

7,t212‘<01 

1.3791*900 

NM 

0.98367 

0.64773 

0,69339 

1.15252 

0.60137 

49 

7.95a2'-rtl 

1,5916*950 

NM 

0.9kti26 

0.63180 

0.75129 

1.13056 

0.60952 

50 

t.0771'<«0l 

1.3916*950 

NM 

0.98616 

0,63160 

0.70129 

1.15056 

0.60952 

51 

t,1112*«01 

1.6114*900 

NM 

0.98642 

0.66166 

0.71079 

1,14612 

0.62006 

52 

6,S652''«0l 

1.6123*950 

NM 

0.96671 

0.67236 

6.71698 

1.14262 

0.62911 

51 

6,6172*«01 

l,649g*950 

NM 

0.96669 

0.67991 

0.72360 

1.11975 

0.61656 

54 

a.966l*''Ol 

1.6261*950 

NM 

0.96670 

0.66977 

0.71619 

1.14465 

0.62616 

53 

9.0912‘-01 

1,6613*900 

NM 

0.96720 

0.65341 

0.73106 

1.11764 

0,69261 

56 

9,4742"»01 

1.6902*950 

NM 

0.96761 

0,69776 

0.74236 

1.11259 

0.65565 

57 

9,7790"-01 

1,7231*900 

NM 

0.95616 

0.71214 

0.13657 

1.12637 

0,67111 

56 

9.S29S"<Ul 

1.7261*900 

NM 

0.96627 

0.71330 

0.73717 

1.12617 

0.67214 

59 

9,'7O60*-01 

1.7256*900 

NM 

0.96617 

0.71412 

0,73777 

1.12599 

0.67296 

60 

9,9560''«0I 

1.7402*900 

NM 

0,95646 

0,71616 

0,76167 

1.12414 

0.67756 

61 

1.001t*<02 

1.7467*900 

NM 

0.9P650 

0.72162 

0.76407 

1.12295 

0,65040 

62 

i.oioo'-oa 

1,7550*900 

NM 

0.96652 

0.72214 

0.76327 

1.12240 

0,68162 

61 

1.9267'<>02 

1.7629*950 

NM 

0.96674 

0.72746 

0.76997 

1.12410 

0.66729 

64 

l,gl69<»U2 

1 .7756*  900 

NM 

0.95692 

0.71230 

0.77457 

1.11617 

0,69271 

65 

1.9666'-U2 

1.6056*900 

NM 

0.95911 

0. 74201 

0.76127 

1. 11428 

0.70297 

66 

1,0922>.i)2 

1.6292*900 

NM 

0.96956 

0.73261 

0.79106 

1.10980 

0,71469 

67 

l.inf’Ol 

1.6453*900 

NM 

0.96990 

0.73676 

0.79616 

1.10704 

0.72116 

66 

1.1227*-0I 

1.5290*900 

NM 

0.969T6 

0.75271 

0.79290 

1.10974 

0,71455 

69 

1.1405*-02 

1,5611*950 

NM 

0,99025 

0.76452 

0.60156 

1.10474 

0.71716 

70 

l,161l*»02 

1.9024*900 

NM 

0.99079 

0.77910 

0.61636 

1.99547 

0,74136 

71 

1.2167>‘>02 

1.9117*960 

NM 

0.99111 

0.76917 

0.62643 

1.091T0 

0.75326 

72 

1,1564>»02 

2,5700*900 

NM 

0.99291 

0.61415 

0.66464 

1,07445 

0,60471 

71 

1.5169*-02 

2.2474*900 

NM 

0,99509 

0.66667 

0.90921 

1.05191 

0,66507 

74 

|,607l*>02 

2,1741*900 

NM 

0.99656 

0.92800 

0.91612 

1.91516 

0,40615 

75 

1.7174»-02 

1.5157*900 

NM 

0.99604 

0.95797 

0.16701 

1.01695 

0. 94902 

76 

i.aiis>-02 

2,5959*900 

NM 

0,99904 

0.97961 

0.98410 

1.00920 

0,97511 

77 

l.9T10“-02 

2.6351*900 

NM 

0.99959 

0,99110 

0.99460 

1.00101 

0.99160 

76 

2.t285‘-02 

2.6669*900 

NM 

0.99990 

0.99767 

0.99620 

1,00106 

0.99713 

0 79 

2,2200P*0I 

2,6765*900 

NM 

1.00000 

1.00000 

1.00000 

1,00400 

1.00690 

to 

2.4164'-02 

2.6765*900 

NM 

t. 09000 

1.00000 

l.UOOOO 

I. 00090 

1.00000 

61 

2.5679>>02 

2.6751*900 

NM 

0,99976 

0.99'l|2 

0.999V) 

1.00015 

0.99913 

62 

2.aU6'-02 

2.6751*906 

NM 

0,99976 

0.99922 

0.99910 

1,90015 

0.99913 

INPJT  VAPtAOktl  Y,M,U/UD  ASIUPI  PiPp 
AT  data  NtNC  AVCPAOCO 
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700i<n20b  .■llnrE;ti'.T/0  "RnFILE  TAnvJLATJOM  FOIMS,  DFulA  At  PPtNT  DU 


I 

y 

PTA/» 

p/»n 

TO/TOp 

u/un 

T/tP 

6h()/«fl0p»u/u0 

t 

0.0000''*00 

1 .oooo’tAo 

t|W 

0.17105 

0.00000 

0.00080 

1 .2868U 

8.0008U 

£ 

2.i»OCr"-OU 

1 ,(ii74“*no 

H4‘ 

o.^mis 

0.57071 

0,61880 

1.1768,? 

0.52674 

1. 1020"-0a 

1 ,'I321'H)0 

n« 

0,  nibo 

o-ST-tiq 

0.b?750 

1.1715( 

0.51870 

q 

i.oioo’*iiq 

1 .'l4Uo"tOO 

NM 

0.18405 

0.58057 

0.01480 

1,1)120 

8.58201 

'j 

ii  .S720"-Iju 

1 ,q5hB"*(ia 

0.18410 

0.51 15) 

O.uOl 70 

1.16*6) 

0,58)08 

b 

5.oooo"-oq 

1 ,')bb2’  ♦00 

KM 

0.18111 

0.51810 

0.04610 

1.16C55 

0.55858 

7 

b.bO'49"«04 

1 .<ia'i2">oa 

H" 

0.1*171 

O.bOOTi 

0.6S670 

1 . 162)7 

0.50860 

S 

7.07lO"-04 

1 .44bO*tOO 

NM 

0.10901 

0.41511 

0.66180 

1.16058 

0,57141 

9 

4,  laqa'^ox 

1.1201'too 

NS' 

0.10914 

0.41216 

0.67)40 

1.15)11 

0.5M57 

10 

1.0414«-01 

t .1177"t00 

UW 

0.11571 

0.41712 

O.U4420 

1.15251 

0,5)164 

11 

I.120«*>01 

1 .152b"t00 

N“ 

0.115SS 

0.44 '111 

O.bIlUO 

1,18)45 

0.40151 

12 

1.37ilO"-Ol 

1 ,n«q"too 

NS' 

0.11440 

0,45840 

0.70450 

1.14824 

11.4154) 

11 

l.0142**01 

1 .lOb't’tOO 

NSi 

0.11610 

0.44152 

0.78710 

1. 14121 

0.61970 

14 

2.9020''-01 

1 .lOAO'tOO 

NA 

0.11411 

0. 04751 

0.71300 

1.1481S 

0.428)2 

1$ 

2.11b»*-01 

1 .M4i"*no 

HM 

0.18721 

0.47474 

0.71110 

1.11*21 

0,41285 

lb 

2.b470*»01 

l.b217‘*00 

NM 

0.11714 

0.47101 

0. 72110 

1.11612 

0,41784 

IT 

2.7412"-o1 

l,41b2N00 

NS' 

0.11715 

0.48485 

0.72110 

1.11888 

0,48110 

10 

2,0144>'>0! 

I.b41b*t00 

NM 

0.18711 

0.01710 

0.71110 

1. 11219 

0.48757 

14 

2.0702"-01 

1.4414*400 

NM 

0.11711 

0.48110 

0.71110 

1.1121) 

8,48757 

20 

2.44b4*>01 

1 .441b*400 

NM 

0.11711 

O.blllO 

0.71110 

1.1121) 

0.48757 

21 

2.4472--01 

l.b404*40a 

NM 

9.11741 

0.41014 

0.71450 

1. 11116 

8.48919 

22 

1,1444*«01 

1 .blOl'tOO 

NM 

0.11770 

0.41112 

0.7S710 

1.11011 

0.45170 

21 

J.27b4*«01 

1.4407*400 

NM 

0.11711 

0.0*510 

0.7J170 

1.12)11 

0.45845 

24 

].4014''*01 

1.4712*400 

NM 

0.18001 

0.70224 

0.74SNO 

1.12721 

0.4*188 

2S 

1.1}04‘>0l 

1.4710*400 

N« 

0.11800 

0.7814} 

0.74580 

1,12788 

0.46071 

2b 

l.ll00>«01 

1 .4007*400 

NM 

0.11121 

0.70081 

0.75100 

1.12814 

0,44748 

2T 

4.0b40*«01 

1.7000*400 

NM 

0.18144 

0.71121 

0,75510 

1.12111 

0.47101 

20 

4,iiao*>oi 

1.7101*400 

NM 

0.11471 

0.T1114 

0.74110 

1.12028 

0.41981 

24 

A.llll'-Ol 

1.7144*400 

NM 

0.11107 

0.72754 

0.74100 

1.11714 

0.4*915 

19 

4,0004''«0} 

1 .711 1*400 

NM 

0.11111 

o.noos 

0.77110 

I.II4I6 

0.O4107 

11 

l.llil0*>01 

1.7427*400 

NM 

0.11147 

0.71811 

0.77110 

1,11254 

0.7088O 

12 

1.207O**01 

1 .7441*400 

NM 

0.11147 

0,74017 

0.71050 

1.III15 

0.781)2 

11 

1.2I12<>01 

1 .7714*400 

NM 

0.18141 

0.74117 

0.71116 

1,11051 

0.V0511 

14 

1.114O*>01 

1 .7714*400 

NM 

0.91140 

0.74117 

0.71110 

1.11051 

0.78511 

10 

1.4102*«01 

1.7704**00 

NM 

0.18171 

0.74585 

0.71500 

1 . 1 1 III  0 

0.70718 

lb 

1.4410**U1 

1.7714*400 

NM 

0.11148 

0.74117 

0.71110 

1.II85I 

0.78511 

17 

1.4I14<«01 

1.7014*400 

NM 

0.11145 

0.74424 

0.71400 

1.10181 

0,7898) 

10 

1,7404'«01 

1 .0014*400 

tJM 

0,11001 

0,75411 

0.71110 

1.10519 

0,71711 

14 

1.I474«.01 

1 .0010*400 

NM 

0.11017 

0.75411 

0,71480 

1,18402 

0.71791 

40 

S.444(t>.01 

1 .0041*400 

NM 

0.11014 

0,75401 

0.71410 

1,10551 

0.71802 

41 

4.271»«-01 

1,0244*400 

NM 

0,11015 

0.74102 

0.90120 

1.10257 

0.72467 

42 

b.l770*.i)l 

1 ,0170*400 

NM 

O.lbOll 

0.74751 

0.10510 

1 ,10044 

0.71165 

41 

4.0072<<01 

1.0441*400 

NM 

0. 11014 

0.77201 

0,08140 

1,01111 

0.71489 

44 

7.9]ll*«01 

1.0710*400 

NS4 

0,11121 

0.71115 

0,91750 

1,01528 

8.78481 

41 

i.mi'-oi 

1.0044*400 

NM 

0. 11127 

0.71474 

0.92240 

1,01241 

0.75241 

4b 

7.a290*<01 

1 .4104*400 

NM 

0.11141 

0.71411 

0.92120 

1.09154 

0.74108 

47 

7.77I4"-01 

1.1141*400 

NM 

0.11202 

0.99122 

0,91700 

1.09511 

0,77071 

40 

7,I414*«01 

1.4141*400 

tl« 

0.11202 

0.08122 

0.0178(1 

1,01591 

0.77071 

44 

7.I444'-01 

1.4141*400 

NM 

0.11202 

0.10122 

0.91700 

I.095H) 

0,77871 

10 

7.4714'«01 

1.1424*400 

NM 

0,11114 

0.80514 

0,91990 

1,09411 

0.77122 

11 

l,0244’-0l 

1.1424*400 

NM 

0.11114 

0.90514 

0.51910 

1.01491 

0.77122 

12 

0.1700>.01 

1,1141*400 

NM 

0.11227 

0.90140 

0,94240 

1,01111 

8.77711 

11 

0,101l’«01 

1.1414*400 

HM 

0.11221 

0.01191 

0.04450 

1,01217 

0,70019 

14 

0,412a<>01 

1.1724*400 

NM 

0.1124) 

0.91551 

0. 94790 

1,01055 

0.71840 

11 

I.1140*»01 

1.1110*400 

NM 

0,11271 

0,01104 

0.05910 

1,07)27 

0,71080 

1b 

0.0142*«01 

2.0071*400 

NM 

0.11215 

0,52701 

0.15710 

1.07541 

0,7*781 

17 

4.041l*-01 

2.0222*400 

NM 

0.11120 

0.01119 

0,14210 

1,07172 

0,102*1 

10 

4.1t|4*-01 

1,0171*400 

t|M 

0.11141 

0.91415 

0,94440 

1.07162 

0.60981 

14 

4,1400"-Ol 

2.0171*400 

NM 

0.9114} 

0.93415 

0.94440 

1.07142 

0.90981 

49 

4.b012'’>0l 

2,0424*400 

HM 

0,11145 

0.94411 

0.97120 

1.04919 

0.BI7S1 

41 

4.0I1I*-0I 

2.0771*400 

NM 

0.1*180 

0.94171 

0,97740 

1.04401 

0.02305 

42 

i.oiai“-o2 

2.1017*400 

NM 

9.11421 

0.95944 

0,91410 

1.04211 

6.61210 

41 

1.0211‘>92 

2.1044*400 

NM 

0.11402 

0.95970 

0,99419 

1.04114 

0.11127 

44 

1.0ll7»-02 

2.1121*400 

NM 

0.11410 

0,94051 

0,01440 

1.84117 

0.93518 

41 

l.Olll'-OI 

2.1114*400 

NM 

0.11451 

0.94249 

0,91029 

1.04071 

0.61719 

44 

1.0414*.02 

1. 1241*400 

NM 

0.11441 

0,94417 

0.91199 

1,05170 

0.61147 

47 

l.0441'«92 

1.1241*400 

NM 

0.11441 

0,94417 

0.91190 

1.95*70 

0.63167 

40 

l,0bl7««0l 

2.1111*400 

NM 

0.11412 

0,97181 

0.01710 

1.05542 

0.15050 

44 

1.0744*«02 

1.1102*400 

NM 

0.11447 

0,97201 

0.91410 

1.05429 

0.68658 

70 

i.oori"-o2 

1.1414*400 

NM 

9.11410 

0.97588 

0,9*120 

1.95811 

0.6521* 

71 

1.0440>-0l 

1.1414*400 

NM 

0.91194 

0.07474 

0.10010 

1.05486 

9,651)0 

72 

l.ia7l'>92 

1.1140*400 

NM 

0.11111 

0,90111 

0.107*0 

1.05051 

0.66825 

71 

t,iiia*>92 

2.1111*400 

NM 

0.111,17 

0.91101 

0.11220 

I.01T15 

0.67086 

74 

1.17I4“*0I 

1.1111*400 

NM 

0,11174 

0,91711 

0.11750 

1,08512 

0.67772 

71 

1.1I14><0I 

1.1111*400 

NM 

0,11111 

0.11124 

0.11110 

1.04511 

0.67165 

74 

1.20I4'>OI 

2.1171*400 

NM 

0.11514 

0,10179 

0.12279 

1.08250 

0.66501 

77 

i.ia4i"«oi 

2.1717*400 

NM 

0.11421 

0.18111 

0.12710 

1.040IT 

0.11111 

70 

l.lblb'iOl 

2.1011*409 

NM 

0.11440 

0.11416 

0.11140 

1.01414 

0.19011 

74 

t.lllb'^OI 

2.1270*400 

NM 

0.11711 

0.15010 

0.14120 

1.02171 

0.11072 

19 

1.1477«-0I 

1.1144*400 

NM 

9.11612 

0.17442 

9.11010 

1.01127 

0,16116 

It 

I.b044*«01 

2.1111*400 

NM 

0.11114 

9.1ISM 

0.19110 

1.00427 

0.16278 

II 

1.I140'<0I 

1.1140*400 

NM 

9,11141 

1.11114 

0.11570 

1.00211 

0.11181 

11 

t.4l74'«02 

2.4041*400 

NM 

0,11110 

0,11741 

0.11110 

1.09111 

0.11707 

0 14 

l.0lll’«9l 

2.4111*409 

NM 

1. 00000 

1,90900 

1.90900 

1.00090 

1,00000 

11 

1.4111*400 

NM 

1.00000 

i.oeoeo 

1.00000 

1.00000 

1.00006 

•4 

i.imx'Oi 

l.bllb'lOO 

NM 

1.00901 

1.00071 

1.00040 

0,11142 

1,00016 

17 

l.llli''*9l 

2.4119*400 

NM 

1.00000 

t.ooooo 

1.00000 

1.00000 

1.00900 

•I 

2.4070*-0l 

2.4111*490 

NM 

1.90000 

1,00000 

1,00000 

1.00000 

1.90009 

14 

l.l2*r«OI 

2.4111*400 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

IN)*UT  VARt«l|,tl  Y|M,U/UD  AMUHI  AMO 
AT  OATA  MCKC  AVCRAOKO 


7()04-C-(i 


700HOJO6  WINTJR/R/3  RROriLE  fABULATJON  9B  POINTS,  DELTA  AT  POINT  9U 


1 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MO 

U/UD 

T/TD 

8H0/RH0U 

1 

O.OOOO’TOO 

1.0000*700 

NP 

0.97493 

0.00000 

0.00000 

1.26016 

0,00000 

i 

2.5aoo"»o« 

1.4405*700 

NM 

0.98529 

0.61219 

0.69595 

1.14806 

0,57155 

i 

l.S020'«04 

1.4951*700 

NM 

0.96564 

0.62104 

0.66466 

1.14542 

0.58028 

It 

1,6U)0"«0« 

1 .48bb*700 

NM 

0.90614 

0.61940 

0.68249 

1.11902 

C. 59919 

5 

4.9720"-04 

1.4976*700 

HM 

0.96670 

0.64577 

0.66860 

1.11705 

0.60561 

6 

b,0800"-04 

1.9115*700 

NM 

0.98661 

0.65354 

0.69600 

1.11416 

0.61167 

7 

5.8420"-04 

I.S22b"*00 

NM 

0.96716 

0,65966 

0.70191 

1.11214 

0.61946 

S 

b.b04P’>04 

1.9461*700 

HM 

0.96746 

0.67119 

0.71491 

1.12717 

0.61427 

9 

7.6740“»04 

1.9b20*700 

NM 

0.96774 

0.66067 

0.72184 

1.12462 

0.64185 

10 

1.0414">01 

1.6164*700 

NM 

0.9S642 

0.70904 

0.74857 

1.11462 

0.67159 

u 

l.lb64*»01 

1 .4414*700 

NM 

0.96905 

0.72012 

0.75879 

1.11026 

0.68341 

1.2994>*01 

1.6979*700 

HM 

0.96460 

0.72790 

0.76610 

1.10771 

0.89160 

\i 

l.4478''>0S 

1.4760*700 

NM 

0.96990 

0.71629 

0.77101 

1.10462 

0.70052 

19 

l.7016"«0l 

1 .4699*700 

NM 

0.99020 

0.74294 

0.77961 

1.10256 

0.70722 

IS 

1.99S6">01 

1.7127*700 

NM 

0.99056 

0.79271 

0.76891 

1.04899 

0,71815 

U 

2.209S">01 

1.7414*700 

NM 

0.99069 

0.76520 

0.80024 

1.04569 

0.75169 

IT 

2.4692*-01 

1.7911*700 

NM 

0.99104 

0.77016 

0.60479 

1.09185 

0.75706 

16 

2.7412*»01 

1.7710*700 

NM 

0.99156 

0.77891 

0.81216 

1,08885 

0.74608 

19 

2.6194'-01 

1.7676*700 

NM 

0.99126 

0,77626 

0.61029 

1,06944 

0.74575 

20 

2.6702"-01 

1.7762*700 

NM 

0.99161 

0,77984 

0.01196 

1.08655 

0.74751 

21 

2.94b4"-0l 

1.7614*700 

NM 

0.99161 

0.76149 

0.61546 

1.08764 

0.74989 

22 

2.9972*-01 

1.7614*700 

NM 

0.99161 

0,78199 

0.61946 

1,08744 

0.74989 

21 

1.0714«-01 

1.7670*700 

NM 

0.99191 

0.76410 

0.01746 

1.08655 

0,79249 

24 

1.149b‘>0S 

1.7698*700 

HM 

0.99172 

0,76546 

0.81896 

1.06607 

0.79170 

29 

S,276b*»0l 

1.6067*700 

NM 

0.99187 

0.79252 

0.82467 

1.06552 

0,76129 

2b 

1.4fllb'*01 

1.6121*700 

NM 

0.99214 

0.79446 

0.82667 

1.08270 

0.76193 

27 

S.910b*«0S 

1.6129*700 

NM 

0.99201 

0.79464 

0.82677 

1.08251 

0.7617b 

26 

l.bBlO-’Ol 

1.6264*700 

NM 

0.99111 

0.60016 

0.61208 

1.08152 

0.76991 

29 

1.6t00''<01 

1.6346*700 

NM 

0.49211 

0.60192 

0.81118 

1.07949 

0.77181 

10 

1.9170*-01 

1.6426*700 

NM 

0.99296 

0.60665 

0,81749 

1.07797 

0.77691 

11 

4.2164*>01 

1.6967*700 

NM 

0.99261 

0,61201 

0.64219 

1.07971 

0.78290 

12 

4,49SR'«01 

1.6679*700 

NM 

0.99260 

0.81611 

0.04600 

1.07407 

0,78766 

11 

4.7496*>01 

1.6691*700 

NM 

0.94116 

0.62264 

0.69181 

1,07164 

0.74486 

14 

9.001I'‘>0S 

1.6917*700 

NM 

0.99120 

0,8260? 

0.69461 

1.07050 

0.79848 

IS 

9.2124"*91 

1,4040*700 

NM 

0.99149 

0.82616 

0.69671 

1.06997 

0,80099 

lb 

9.26S2'-0l 

1,9062*700 

NM 

0.99119 

0.61144 

0.89912 

1,06617 

0.60448 

17 

9.106b*»01 

1,9000*700 

NM 

0.94149 

0.82618 

0.69671 

1.06957 

0,60099 

16 

9.»9«“-01 

1,9029*700 

NM 

0.99117 

0.82946 

0.69751 

1,06879 

0.60212 

19 

SiRlSb^'O} 

1,9011*700 

NM 

0.99321 

0,82494 

0.65761 

1,06685 

0.60219 

40 

9.46b4‘«ol 

1.9116*700 

NM 

0.99161 

0.61141 

0.06112 

1,06799 

0.60661 

41 

9.9b2b'-01 

1,9114*700 

NM 

0.99161 

0.61143 

0.66112 

1.06799 

0,80661 

42 

9,bl6a*<4S 

1,9190*700 

NM 

9,99161 

0.61941 

0.66262 

1.06669 

0.60666 

41 

9,7bS6‘«01 

1.9146*700 

NM 

0.99160 

0.81963 

0.66641 

1,06484 

0.61167 

44 

9.692e*<01 

1.9166*740 

NM 

9.99196 

0,84261 

0.66911 

1.06544 

0.61690 

49 

b,019a*-OS 

1.9196*700 

NM 

0.99199 

0.64149 

0.66611 

1.06441 

0.61960 

4b 

b.lT22*-0S 

1.9429*700 

NM 

0.94190 

0.64191 

0.67021 

1.06124 

0.61841 

47 

b.2992’>01 

1.9917*700 

NM 

0.99409 

0,64724 

0.67114 

1.06206 

0.62212 

46 

b.42b2'*9l 

1,9616*700 

NM 

0.99411 

0.69146 

0.67074 

1,06026 

0.81691 

49 

b.b602‘-0l 

1,9718*700 

NM 

0.94414 

0.69415 

0.67924 

1,09911 

0.61017 

90 

b.999b"-01 

1,9942*700 

NM 

0.99461 

0,86221 

0.68609 

1,09606 

0.61901 

7004-C-7 


70040J06  «lNT(fR/R/a  PROFTLe  TAtfULMION  98  POINTS,  DELTA  AT  POINT  9R 


1 

Y 

PT2/P 

P/PO 

TO/TOO 

H/NO 

U/UD 

r/To 

RMO/HMOU'U/UO 

91 

7.2I56"-gS 

1 .9973V00 

NM 

0.99460 

0.66329 

0.08695 

1.05558 

0.84025 

52 

7.49J0*.U5 

2.(lll7't00 

NN 

0.99488 

0.66825 

0.69126 

1.05370 

0. 04543 

5J 

7.7724"-0J 

2.02I6'*00 

NM 

0.99469 

0.87230 

0.B9466 

1,05191 

0.05050 

59 

7.8466"-05 

2,0256*790 

NM 

0.99496 

0.87238 

0.89476 

1.0519b 

0.85057 

55 

7.8994*-05 

2,0324*700 

NM 

0.99511 

0.87528 

0.09727 

1.05087 

0.05343 

5b 

7.9’S6"-UJ 

2.0294*700 

NM 

0.99520 

0.87429 

0.69647 

1.05138 

6.05266 

57 

O.OAbU'-OI 

2.0346*700 

NM 

0.99510 

0.87602 

0.69797 

l.OSf T1 

0.05462 

50 

6.1026’«0) 

2.0431*700 

NM 

0.99527 

0.67892 

0.90057 

1.04941 

0.85796 

59 

4.17S8''>05 

2.0466*700 

NM 

0.99523 

0.68074 

n. 90187 

1.04657 

0.66010 

60 

a.)058'-01 

2.0466*700 

NM 

0.99521 

0.86074 

0.94187 

1,04857 

0.66410 

61 

6.4526‘«05 

2.0547*700 

NM 

0.99546 

0.66446 

0.90SC8 

1.04716 

0.66431 

62 

6.7I22“-0J 

2,0732*700 

NH 

0.99566 

0.66893 

0.90868 

1.04540 

0.66941 

65 

6.6:92'-01 

2.0754*700 

NM 

0.99584 

0.88967 

0.90958 

1.04526 

0.67019 

64 

6.9662"«0I 

2.0647*700 

NM 

0.99577 

0.89273 

0.41209 

1.04381 

0,67379 

65 

9.2456*-0J 

2.1009*700 

NM 

0.99605 

0.69802 

0.91659 

1.04178 

0.07983 

Ab 

9.3960"»05 

2.1090*700 

NM 

0.996K 

0.90067 

0.91879 

1.04065 

0.86290 

67 

9.47i|2*«0l 

2.1090*700 

NM 

0.99610 

0.90067 

0.91879 

1.04065 

0.86290 

66 

4.7262"-01 

2.1210*700 

NM 

0.99aS7 

0.90538 

0.92280 

1.05884 

0.66610 

69 

1.0006*>02 

2.1361*760 

NM 

0.99659 

0.41002 

0.92670 

1.03741 

0.69363 

70 

l.tlbO’«02 

2.1363*700 

NM 

0.99654 

0.90944 

0.92620 

1.03721 

4.69297 

71 

1.0216‘>02 

2.1394*700 

NM 

0.99651 

0.91043 

0.92701 

1.C3674 

0.69415 

72 

l.0267*>02 

2.1500*700 

NM 

0.99679 

0.91362 

0.92991 

1.03552 

0.69601 

n 

I.0l65*>02 

2,1477*700 

NM 

0.99659 

0.91308 

0.92921 

1.03565 

0.89722 

74 

t.041<,"«02 

2.1527*700 

NM 

0.99663 

0.91465 

0.93051 

1.03499 

8.89906 

75 

1,0490'-02 

2.1555*700 

NH 

0.99675 

0.91556 

0.93131 

1.03471 

0.90047 

76 

UOSub’^Oa 

2.1541*700 

NM 

0.99661 

0.91638 

0.93201 

1.03440 

0.90142 

7' 

1.069S'->a2 

2.1606*700 

NM 

0.99666 

0.91721 

0.93271 

1.03409 

0.90197 

76 

1.062P''>;;2 

2.1721*700 

NM 

0.99666 

0.92077 

0,93562 

1.03251 

0.90615 

79 

l.097J“.02 

2.1747-'700 

NM 

0.99694 

0.42159 

0.93632 

1.03221 

0.90710 

60 

t.lt00*<02 

2.1671*700 

NM 

0.99704 

0.92548 

0.93952 

1.01057 

D. 91165 

11 

l.l227*-«2 

2.1435*700 

NM 

0.99723 

0.92747 

0.94122 

1.02989 

6,91391 

62 

1.1)54*-02 

2.1967*700 

NM 

0.99723 

0.42846 

0.94202 

1.02943 

0.91509 

6J 

1.163S‘-02 

2. <217*700 

NM 

0.99764 

0.45615 

0.94843 

1,02641 

0.92403 

64 

l.l667*-02 

2.2271*700 

NM 

0.99757 

0.43700 

0.94973 

1.02560 

0.92605 

65 

l.l»l»"«02 

2.2241*709 

NM 

0.99764 

0.9,5640 

0.94903 

1.02608 

0,92491 

66 

t.2Hl''<0} 

2.2367*700 

NM 

0.99766 

0.44136 

0.95264 

1.02410 

0.91022 

67 

l.2421"«02 

2.2532*700 

NM 

0.44785 

0.44574 

0.95624 

1.02232 

0.93516 

66 

l.2700‘«02 

2.2614*700 

NM 

0.44609 

0.44825 

0.956,35 

1.02146 

(/„93821 

69 

1.4«27*>02 

2.3249*700 

NM 

0.99677 

0.46708 

0,97367 

1.01166 

0.96054 

90 

1.6076*-02 

2.1716*700 

NM 

0.99917 

0.96123 

0.98508 

UOOTB7 

0,97719 

41 

I.6442*«02 

2.3938*700 

NM 

0,T9954 

0.48702 

0.98969 

1.00542 

0.96435 

42 

1.649|«.02 

2,4166*700 

2.4253*700 

NM 

0,99976 

6,49355 

0,99467 

1,00271 

0,99221 

9J 

l.91SO''<02 

NM 

0.49967 

0,49595 

0.99660 

1,00170 

0,99510 

D 94 

2.t051*<0a 

2.4397*700 

NM 

1.00000 

1,00000 

1.00000 

1.00000 

1.00040 

45 

2.5095*>*02 

2.4456*700 

NM 

1.00025 

1.00165 

l.OClOO 

0.99956 

i. 00191 

46 

2.7635‘<02 

2.4426*700 

NM 

1.00012 

1,00063 

1.06070 

0,99975 

1,00095 

47 

1,9I50‘>02 

2,4426*700 

NM 

1.00012 

t. 00063 

1,00470 

0.99975 

1,04095 

46 

J.26l44*a2 

2.4426*700 

NM 

1.00012 

1.06063 

i.oo.'io 

0.09975 

1.00095 

UrUT  VARliDUl  Y,H,U/UO  AISUHC  PaPO 
AT  lalMVfiStAaillftafrifSO  DATA  HCRC  AYCPAOeo 
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SECTION  D:  AOOITIOtML  DATA. 

FACSIMILE  FROM  SOURCE  PARER:  MB.  AUTHORS'  SYMBOLS  AND  UNITS 
PRESSURE  DISTRIBUTION  ,^ND  SKIN  FRICTION. 


M 

« 0.597 

r 8 

• 0.801 

" 1.390 

M 

. 1.398  1 

9.65  K 

10« 

- 9.98  X 

10^ 

- 

5,0!>  X 

10^ 

00 

Re^  - 

10.2  X 

10^ 

X 

In 

in 

C 

P 

“6 

10^  Oji 

C 

P 

“6 

10^  Of 

C 

P 

“6 

10^  0^ 

s 

>*5 

10^  Oj 

}.0 

0 

0.311 

0.493 

3.92 

0.371 

0.631 

3.66 

0.413 

1.050 

2.52 

0.417 

1.053 

3.88 

3.0 

90 

0.310 

0.369 

0.407 

0.406 

3.0 

-180 

0.314 

0.374 

0.409 

O.t.02 

3.0 

- 90 

0.310 

0.368 

0.411 

o.nOi 

6.0 

0 

0.202 

0.530 

3.70 

0.262 

0.681 

3.70 

0.42? 

1.C40 

1.91 

0.435 

1.042 

3.79 

12.0 

0 

-0.222 

0.666 

3.59 

-0.216 

0.900 

3.87 

0.153 

1.251 

0.68 

0.1 51 

1.260 

1.01 

15.0 

0 

-0.382 

0.715 

2.80 

-0.458 

1.012 

3.37 

-0.040 

1.427 

2.24 

-0.042 

1.436 

3.56 

18.0 

0 

-0.399 

0.720 

2.37 

-0.499 

1.032 

2.72 

-0.180 

1.582 

1.78 

-0.l8l 

1.593 

3.17 

21.0 

0 

-0.313 

0.694 

2.45 

-0.349 

0.560 

2.37 

-0.281 

1.715 

1.69 

-0.281 

1.727 

3.37 

21.0 

90 

-0.313 

-0.348 

-0.280 

-0.284 

21.0 

-160 

-0.310 

-0,346 

-0.279 

-0.275 

21.0 

- 90 

-0.313 

-0.350 

-0.279 

-0.280 

2K.0 

0 

-0,145 

0,642 

1.83 

■0,133 

0,861 

1.62 

■0.275 

-0.302 

1.759 

2.72 

27.0 

0 

-0.004 

0.596 

1.53 

0.027 

0.788 

1.27 

-0.256 

1.679 

0.65 

-0.258 

1.695 

2.23 

28.5 

0 

0.037 

0.586 

1.42 

0.066 

0.770 

1.25 

-0.248 

1.669 

0.71 

-0.206 

1.626 

1.92 

30.0 

0 

0,058 

0.578 

1.35 

0.095 

0.758 

1.20 

-0.204 

1,611 

0.74 

-0.154 

1.561 

1.54 

31.5 

0 

0.073 

0.573 

1.59 

0.106 

0.752 

1.48 

-0.116 

1.506 

1.97 

-0.109 

1.509 

1.58 

33.0 

0 

0.084 

0.569 

1.47 

0.117 

0.748 

1.39 

-0.062 

1.450 

2.99 

■0.070 

1.467 

1.43 

34.5 

0 

0.090 

0.567 

1.47 

0.123 

0.745 

1.42 

-0.021 

1.409 

2.90 

-0.038 

1.434 

1.34 

36.0 

0 

0.103 

0.563 

1.48 

0.137 

0.739 

1.44 

0.009 

1.379 

2.90 

-0.010 

1.406 

1.31 

37.5 

0 

0.115 

0.559 

1.31 

0.149 

0,733 

1.35 

0.034 

1.356 

2.58 

0.016 

1.381 

1.16 

40.0 

0 

0.158 

0.545 

1.31 

0.197 

0.711 

M9 

0.091 

1.304 

2.24 

0.093 

1.310 

1.00 

42.0 

0 

0.183 

0.537 

1.43 

0.221 

0,700 

1.38 

0.196 

1.215 

1.73 

0.166 

1.247 

0.83 

U.O 

90 

0.181 

0.216 

0,191 

0.166 

42.0 

-180 

0.182 

0.222 

0,196 

0.168 

42.0 

- 90 

0.1  TO 

0.219 

0.191 

0.165 

44.0 

0 

0,1M 

0.542 

1.40 

0.208 

0.707 

1.29 

0.249 

1.173 

1,75 

0.200 

1.219 

0.91 

45.5 

0 

0.138 

0.552 

1*62 

0.tTO 

0.720 

1.53 

0.226 

1.162 

2.02 

0.198 

1.221 

1.14 

47.0 

0 

0.11C 

0.5.58 

1.72 

0.150 

0.755 

1.74 

0,206 

1.206 

2.24 

0.168 

1.229 

1.33 

48.5 

0 

0.103 

0.563 

1.76 

0.133 

0.740 

1.79 

0,191 

1,219 

2,48 

0,178 

1.237 

1.56 

50.0 

0 

0.092 

0.567 

1.85 

0.126 

0.745 

1.84 

0.188 

1.222 

2.50 

0.176 

1.238 

1.71 

51.5 

0 

0.006 

0.569 

1.79 

0.124 

0.745 

1.70 

0.186 

1,223 

2.30 

0.178 

1.237 

1.70 

53.0 

0 

0,074 

0.573 

2.12 

0.116 

0.748 

2.02 

0.197 

1.215 

2.63 

0.188 

1.229 

1.97 

54,5 

0 

0.056 

0.5V8 

2.10 

0.097 

0,757 

2.06 

0.197 

1.215 

2.63 

0.190 

1.227 

2.05 

56.0 

0 

0.C37 

0.565 

2.10 

0.077 

0.766 

2.09 

0.216 

1.197 

2.44 

0.207 

1.213 

2.00 

57.5 

0 

-0.000 

0.597 

2.27 

0.036 

0.TO3 

2.30 

0.229 

1.189 

2.63 

0.222 

1.201 

2.09 

59.0 

0 

-0.083 

0.623 

S.47 

-0.047 

0.822 

2.54 

0.248 

1.174 

2.56 

0.236 

1.189 

2.17 

59.0 

90 

-0,074 

-0.037 

0.254 

0.244 

59.0 

-180 

-0.080 

-0.044 

0.246 

0.237 

59.0 

- 90 

-0.081 

-0.045 

0.253 

C.237 
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SECTION  D:  ADDITIONAL  DATA. 

FACSIMILE  FROM  SOURCE  PAPER;  NB.  AUTHORS'  SYMBOLS  AND  UNITS 
PRESSURE  DISTRIBUTION  AND  SKIN  FRICTION. 


M = 1.404 

go 

H = 1.700 

oa 

H = 1.996 

00 

U a 2.0CX) 

RO-  a 

V 

19.97  X 

lO*’ 

= 10.08 

X 10® 

4.98  X 

10® 

* 

9.96  X 

10® 

X 

in 

S> 

deg 

S 

“e 

10"'  Cf 

c 

p 

“6 

10^  Oy 

C 

f 

“6 

10^  Oj 

c 

p 

“6 

10^  Oj, 

3.0 

0 

0.417 

1.057 

3.95 

0.360 

1.319 

1.40 

0.333 

1.553 

1.91 

0.325 

1.567 

1.27 

3*0 

90 

0.403 

0.354 

0.334 

0.327 

3.0 

-ItiO 

0.400 

0.350 

0.350 

0.324 

3.0 

- 90 

0.408 

1.043 

0.350 

0.329 

0.323 

6»o 

0 

0.437 

3.20 

0.368 

1.311 

3.93 

0.333 

1.553 

1.44 

0.336 

1.556 

3.63 

12.0 

0 

0.155 

1.261 

0.91 

0.166 

1.501 

5.69 

0.166 

1.737 

1.42 

0.163 

1.749 

3.20 

15.0 

0 

■0.040 

1.442 

2.76 

0.000 

1.696 

0.029 

1.933 

1.46 

0.022 

1.954 

2.54 

16.0 

0 

-0.179 

1.598 

-0.115 

1.870 

2.58 

-0.075 

2.130 

1.12 

-0.060 

2.154 

2,10 

?1,0 

0 

■0.282 

1.738 

2.99 

-0.201 

2.036 

2.75 

-0,141 

2.298 

1.14 

-0.150 

2,341 

2.19 

21.0 

90 

•0.284 

-0.199 

-0.140 

-0.149 

21.0 

-i80 

-0.279 

•^.198 

-0.141 

-0.149 

21.0 

- 90 

-0.277 

-0.196 

-0.140 

-0.148 

0 

-0.299 

1.763 

2.31 

•0.221 

2.086 

2.34 

-0.162 

2.360 

0.29 

-0.173 

2.416 

1.88 

0 

-0.253 

1.695 

1.93 

-0.196 

2.025 

1.96 

-0.159 

2.291 

0.36 

-O.16O 

2.372 

1.73 

0 

-0.206 

1.632 

1.73 

■0.168 

1.966 

1.90 

-0.138 

-0.140 

2.310 

1.69 

50.0 

0 

-0.156 

1.570 

1.46 

-0.134 

1.903 

1.60 

-0.134 

-0.116 

2.244 

1.50 

31.5 

0 

-0.110 

1.517 

1.59 

-0.104 

1.852 

1.67 

-0.115 

-0.094 

2.187 

1.47 

33.0 

0 

-0.069 

1.472 

1.40 

-0.074 

I.8O3 

1.47 

-0.083 

2.149 

0.30 

-0.070 

2.134 

1.44 

3A.5 

0 

-0.038 

1.441 

1.40 

-0.050 

1.767 

1.3a 

-0.056 

2.089 

1.56 

-0,051 

2.093 

1.34 

36.0 

0 

-O.OiO 

1.412 

1.45 

■0.029 

1.737 

1.38 

-0.025 

2.029 

2.60 

-0.033 

2.054 

1.33 

37.5 

0 

0.01 6 

1.386 

1.26 

-0.007 

1.706 

1.20 

0.001 

1,981 

2.38 

-0.015 

2.021 

1.16 

40,0 

0 

0.089 

1.316 

1.13 

0.046 

1.637 

1.07 

0.038 

1.917 

2.49 

0.024 

1.951 

1.11 

42.0 

0 

0.174 

1.245 

3.86 

0.123 

1.547 

0.83 

0.118 

1.799 

2.24 

0.095 

1.340 

0.85 

42.0 

90 

0.171 

0,122 

0.106 

0.092 

42.0 

-180 

0.174 

0.125 

C.112 

0.100 

42.0 

- 90 

0.169 

0.122 

0.108 

0.093 

U.O 

0 

0.211 

1.215 

0.90 

0.169 

1.498 

0.92 

0.181 

1.718 

2.20 

0.147 

1.770 

0.94 

45.5 

0 

0.205 

1.219 

1.17 

0.172 

1.495 

1.18 

0,181 

1.719 

2.51 

0,154 

1.761 

1.23 

47.0 

0 

0.191 

1.231 

1.40 

0.165 

1.504 

1.48 

0.173 

1.728 

2.45 

0.150 

1.765 

1.53 

48,5 

0 

o.ioo 

1.241 

1.54 

0.156 

1.512 

1.75 

0.163 

1.740 

2.60 

0.145 

i.77'2 

1.62 

50,0 

0 

0.181 

1.239 

1.65 

0.156 

1.512 

1.93 

0.157 

1.748 

2.64 

0.144 

1,773 

1.98 

51.3 

0 

0.182 

1.239 

1.56 

0.154 

1.513 

1.94 

0.153 

1.753 

2.44 

0.142 

1.776 

1.^ 

53.0 

0 

0.194 

1.229 

1.83 

0.164 

1.504 

2.23 

0.157 

1.748 

2.75 

0.148 

1,767 

2.26 

54.5 

0 

0.194 

1.229 

1.87 

0.162 

1.505 

2.38 

0.160 

1.744 

2.69 

0.150 

1.766 

2.35 

56,0 

0 

0.210 

1.2l6 

1.83 

0.178 

1.489 

2.27 

0. 174 

1.727 

2.V> 

0.165 

1.746 

2.17 

^7.5 

0 

0.224 

1,204 

1.90 

0.190 

1.476 

2.36 

0.184 

1.715 

2.59 

0.175 

1.754 

2.j} 

59.0 

0 

0.239 

1.192 

1.5: 

0.202 

1.464 

2.43 

0.194 

1.702 

^.58 

0.185 

1.721 

2.37 

59.0 

90 

0.249 

0.211 

0,199 

0.166 

59.0 

-180 

0.240 

o.ao4 

0.191 

0,181 

59.0 

- 90 

0.245 

0.206 

0.194 

0.184 
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SECTION  0:  ADDITIONAL  DATA. 

FACSIMILE  FROM  SOURCE  RARER:  NB.  AUTHORS'  SYMBOLS  AND  UNITS 
PRESSURE  DISTRIBUTION  AND  SKIN  FRICTION. 


M 

ou 

2.002 

Ho,  • 

V 

16.05 

10® 

X 

9 

c 

H. 

10^  0- 

In 

de« 

p 

6 

f 

3.0 

0 

0,330 

1.564 

3.50 

3.0 

90 

0.531 

3.0 

-180 

0.323 

3.0 

- 90 

0.322 

6.0 

0 

0.337 

1.557 

2.99 

12.0 

0 

0.162 

1.752 

2.83 

15.0 

0 

0.019 

1.962 

2.40 

18,0 

0 

-0.001 

2.162 

2.01 

21.0 

0 

-0.153 

2.354 

2.17 

21,0 

90 

-0.152 

21.0 

-100 

-0.150 

21.0 

- 90 

-0.151 

24.0 

0 

-0.176 

2.430 

1.82 

27.0 

0 

-0.163 

2.305 

1.60 

28.5 

0 

-0.142 

2.321 

1.58 

30.0 

0 

-0.110 

2.252 

1.35 

.'1.5 

0 

-0.096 

2.196 

1.42 

.'3.0 

0 

-0.074 

2.143 

1.35 

34.5 

0 

-0.053 

2.099 

1.27 

36.0 

0 

-0.035 

2,061 

1.26 

37.5 

0 

-0.017 

2.026 

1.11 

40.0 

0 

0.022 

1.957 

1.11 

42.0 

0 

0.095 

1.842 

0.85 

42.0 

90 

0.091 

42.0 

-180 

0.093 

42.0 

- 90 

O.O9O 

44.0 

0 

0.147 

1.771 

0.08 

45.5 

0 

0.153 

1.763 

1.22 

47.0 

0 

0.148 

1.769 

1.55 

48.5 

0 

0.143 

1.776 

1.79 

50.0 

0 

0.143 

1.776 

1.93 

51.5 

0 

0.140 

1.780 

1.07 

53.0 

0 

0,147 

1.771 

2.13 

54.5 

0 

0.146 

1.770 

2.20 

.56.0 

C 

0.162 

1.752 

2.04 

57.5 

0 

0.174 

1.737 

2.14 

59.0 

0 

0.103 

1.726 

2.14 

59.0 

90 

0.106 

59.0 

-180 

0.176 

59.0 

- 90 

0.101 

H ■ 

I 

M 

oc 

QO 

10.03  X 

10^ 

c 

p 

“6 

10^  Oj 

<=0 

0.307 

1.868 

1.11 

0.300 

0.306 

0.298 

0.304 

0.299 

0.302 

0.294 

0.312 

1.662 

3.35 

0.501 

0.165 

2.056 

2.73 

0.168 

0.038 

2,292 

2.05 

0.056 

-0.050 

2.520 

1.73 

-0.028 

-0.109 

2.756 

1.78 

-0.048 

-0.106 

-0.049 

-0.110 

-0.046 

-0.106 

-0,041 

-0.130 

2.865 

1.50 

-0.074 

-0.123 

2.Q26 

1.39 

-0.066 

-0.111 

2.766 

1.59 

-0.068 

-0.094 

2.691 

1.51 

-0.066 

-o.oeo 

2.633 

1.29 

-0.068 

-0.063 

2.571 

1.24 

-0.066 

-0,046 

2.522 

1.18 

-O.U61 

-0.036 

2.484 

1.22 

-0.050 

-0.022 

2.444 

1.09 

-0.037 

0.009 

2.361 

1.04 

0.000 

0.066 

2.233 

0.91 

0.068 

0.064 

0.066 

0.009 

0.070 

0.064 

0.069 

0.119 

2.1.34 

1.00 

0,131 

0.131 

2.114 

1.33 

0.147 

0.132 

2.112 

1.53 

0.145 

0.127 

2.120 

1.78 

0,137 

0.120 

2.118 

1.90 

0.136 

0.129 

2.117 

1.77 

0,138 

0.133 

2.110 

2.08 

0.140 

0.135 

2.106 

2.12 

0.136 

0.148 

2.0u6 

1.94 

0.149 

0.157 

2.070 

2.09 

0,152 

0.167 

2.056 

2.15 

0.167 

0.170 

0.172 

0.164 

O,l60 

0.167 

0.166 

- 2.793 

90 

= 2.799 

5.03  X 

10® 

Ito^  10.05  X 10^ 

“ft 

ICf^  Oj 

S 

“5 

10^  0^ 

2.153 

1.4? 

0.291 

2,153 

1.06 

0.289 

0.208 

0.286 

2.132 

1.10 

0.292 

2.151 

2.34 

2.336 

1.12 

0.150 

2.564 

2.35 

2.580 

0.85 

0.040 

2.636 

1.83 

2.859 

0.93 

-0.036 

2.908 

1.57 

2.950 

1.06 

-0.082 

3.162 

1.45 

-0.080 

-0.080 

-0.078 

-0.101 

3.301 

1.13 

-0.096 

3.?6l 

1.04 

5.060 

0.35 

-0.089 

3.208 

1.09 

3.045 

0.45 

-0.077 

3.131 

1.21 

3.051 

0.07 

— 0.066 

3.064 

1.14 

3.059 

0.41 

-0.056 

3.005 

1.13 

3.011 

0.31 

-0.045 

2,954 

1.23 

-0,031 

2.890 

1.03 

-0.021 

2.BU 

0.95 

2.724 

0.63 

0.004 

2.751 

0.98 

2.547 

1.55 

0.053 

2.600 

0,03 

0.046 
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axisymmelric 

H ; 2,96  (free  stream) 

R THETA  X 10"^  : 1.4  - 10 
TW/TR  : 1 

7005 

VPG  - AW 

Continuous  tunnel  with  asymmetric  sliding  block  variable  notzle. 

PO  ; 0.17  HN/m^.  TO  ; 340  K.  Dried  Air.  RE/m  X 10‘®  : 10  (In  free  stream). 

ALLEN  J.H. , 1970.  Experimental  Preston  tube  and  1aw-of-the-wal1  study  of  turbulent  skin  friction  on 
axl-synewtrlc  bodies  at  supersonic  speeds.  NASA  TN  0-5560. 

And  Allen  O.H.,  private  eomnxmleatlon. 

1 Tht  tost  bcundory  Ityer  was  formod  on  a "Hoack-Adams  body"  constructod  of  alunlnlum  and  mountid  on  thi 
contro  lino  of  tho  tast  soction,  Tht  body  was  not  actively  conlad,  tho  temporaturos  beli.g  allowed  to 
settle  for  up  to  30  minutes.  The  form  of  the  body  Is  given  by 

. f 0.70700  d-Z^]  ♦ 0.16934  2 [1-Z*1°'*  + 0:16934  cos'^  -Z  1 

max  ' 

where  Z ■ (2^  -1).  ■ 45.72  mm  and  1 • 914.4  im. 

4 Surveys  were  made  at  seven  stations  on  the  model  surface  such  that  the  boundary  layer  Initially  accelerated 
before  reaching  a mexltnum  edge  velocity  and  then  slowed  down  slightly.  The  stations  and  MO  values  are 

3 listed  1n  section  B.  A transition  strip  of  flo  60  carborundum  grit  3.2  met  wide  was  placed  at  X • 12.7  nn. 

5 where  X • 0 at  the  model  nose.  At  two  stations,  X • 0.1778  and  X • 0.6604  m,  static  holes  at  90®  Intervals 
round  the  model  provided  a check  on  axl'symietry 

6 Wall  static  pressure  was  measured  by  static  tappings  (d  ■ 0.9  mm)  along  a single  generator  of  the  modal, 
except  for  the  two  stations  mentioned  above.  A circular  Preston  tube  (d^  • 0.71,  dj  • 0.41,  1 • 15  mm)  was 

7 used  to  determine  wall  shear  stress,  and  also  to  obtain  a free  stream  Pitot  value.  Pitot  profiles  were 

9 obtained  with  a PPP  for  which  hj  • 0.28,  hj  • 0.13,  bj  ■ 1.6  tE]  , 1 ■ 15  mm.  The  static  pressure  was 

10  assumed  constant  through  tho  boundary  layer  and  no  profile  corrections  were  applied.  Viscosity  was 
determined  from  Sutherlands'  law. 

12  Tlie  editors  present  all  the  profiles  measured  by  the  author,  replacing  the  Isoenargetic  assumption  by  the 
Crocco  / Van  Driest  correlation,  assuming  that  the  model  was  adiabatic.  The  CF  values  are  those  reduced 
by  the  author,  using  the  Hopkins  end  Keener  {CAT  6601)  calibration.  He  also  presents  values  reduced  using 
the  renter  6 Stalmach  (1957)  Preston  tuba  callbratloi.,  and  the  Baronti  1 Libby  (1966)  velocity  profile 
correlation.  The  boundary  layer  edge  has  been  set  at  the  point  with  the  highest  velocity,  as  reported 
by  the  author.  The  POO  value  Is  calculated  from  the  reported  unit  RE  value.  The  author  also  reports 
additional  Preston  tube  CF  data  for  m > 2.5,  4 and  4.5,  but  without  associated  profile  measurements.  Tho 

13  profiles  form  a single  set  at  seven  successive  stations,  presented  with  Preston  tube  CF  values  at  the 

14  same  positions. 

§ DATA  7005  0101-0107.  Pitot  profiles.  NX  ■ 7.  Preston  tube  CF  values  obtained  separately. 

15  Editors'  coeiaents 

These  profiles  are  Included  at  providing  a test  cate  In  which  the  edge  Mach  number  varies  tysteewtlcally. 

The  pressure  gradient  Is  not  very  severe,  so  that  the  effects  of  acceleration  should  not  bo  expected  to  be 
very  narked.  However,  there  Is  very  little  conparable  date  and  tht  only  similar  test  cast  Is  the  experiment 
with  a walsted  body  made  by  Winter  et  al.  - CAT  7004.  In  that  experiment  the  pressure  grsdltrits  are  stronger 
end  more  varieu,  hut  profiles  wire  measured  at  relatively  wide  Intervals. 

The  effects  of  norma)  pressure  grsdlents  here  should  be  samll  - the  simple  wave  element  would  give  rise  to 
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•bout  1 1 chtng*  In  ttitlc  prtsiurt  tcrois  the  boumltry  Ityer.  Th*t  there  It  a detectable  effect  la 
danonitrated  by  the  experimentally  obaarved  velocity  maximum  used  to  specify  the  boundary  layer  edge. 

There  are  not  many  data  points  for  each  profile,  and  It  seems  likely  that  the  first  one  or  two  profiles 
are  still  Influenced  by  the  transition  process.  A further  experlnmnt  of  this  type,  with  more  detailed 
meaaurementa I would  be  valuable. 
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M : A 

P THETA  X 10'^  : 2 - 25 
TW/TR  : 1 

7006 

2PG  - AW 

Continuous  tunnel  - 'n  ;■  .tf  symmetrical  nozzle.  U ■ 0.91,  H ■ 1.22  m. 

0.084  < PO  < 0.68  TO;  313  K.  Air,  Dew-point  243  K.  3.7  < RE/m  x 10‘®<  29. 

HASTINGS  P.C.  and  SAUYER  W.O.  1970.  Turbulent  boundary  layers  on  a large  flat  plate 
RAE  TR  70040.  (Also  ARC  R t M 3678). 

Also  Mabey  et  al.  CAT  7402. 

at  M • 4. 

1 The  test  boundary  layer  was  formd  on  a mild-steel  plate  1.65  m long  and  0.B9  m wide.  A clearance  of 
12.7  mm  was  allowed  on  each  side  between  the  plate  and  the  tunnel  wall.  The  plate  leadino  edge  was 
chamfered  at  10^  to  a thickness  of  0.26  nm,  and  ground  smooth  on  the  test  surface  to  within  0.64  m. 

Twenty  two  Instrument  ports  were  placed  In  alternate  staggered  rovfs  of  three  and  two  In  the  central 
127  im  of  the  plate.  The  port  diameter  was  41.3  mm  and  the  plugs  were  ground  flush  with  the  plate 
surface  to  within  13  m.  The  plate  was  not  actively  cooled.  Burfaca  temperature  varied  along  the  plate 

2 but  was  within  .f2i  -3  X of  the  adiabatic  value  for  a recovery  factor  of  0.89.  The  Hach  number  alonn  the 

3 surface  varied  by  about  1 %.  Transition  was  observed  by  sublimation  of  a surface  coating  of  azobenzene. 
Transition  was  complete  by  approximately  X • 0.2  m at  the  highest  unit  Reynolds  numbers  and  hy  about 

X > 0.6  m for  the  lowest.  The  profiles  presented  are  In  a11  cases  from  stations  downstream  of  transition 
as  Indicated  not  only  by  the  sublimation  technique  but  also  by  surface  Pitot  measurements.  The  sublimation 

6 patterns  also  Indicated  some  flow  convergence^  which  was  confirmed  by  an  Imbalance  In  the  two  dimensional 
momentum  integral  equation  of  up  to  26  1. 

6 Two  configurations  of  pressure  tapped  plugs  were  used.  In  onei  static  holos  (d  • 1 mm)  were  drilled  12./  mn 
upstream  and  downstream  of  the  plug  centre  while  In  the  other,  used  In  conjunction  with  surface  Pitot  shear 
stress  sensors,  a row  of  three  tappings  was  drilled  6.36  m downstream  of  the  centre  on  the  centreline 

end  10.16  mm  to  either  side.  Sections  of  razor  blade  were  ground  down  and  mounted  over  two  of  the  static 
holes  on  each  of  two  similar  plugs.  The  blades  were  about  6.36  trm  square  with  the  sharp  edge  mounted  over 
the  front  of  the  static  hole.  It  was  found  that  only  the  blades  with  the  lerger  value  of  h (0.666  and 
0.323  mm)  on  each  plug  gave  reliable  readings.  The  smeller  blades  (h  • 0.152  and  0.167  im)  were  thought 
to  suffer  from  Interference  from  the  lerger  ones.  The  calibration  function  used  was  that  presented  In 
figure  18  of  Hopkins  and  Keener  1966  (CAT  6601).  A floating  element  balance  was  also  mounted  In  a plug. 

The  element  was  circular  (d  ■ 7.926  mm)  with  a mean  pep  of  0.127  mm. 

7 Profile  meiiurementa  were  made  with  two  combined  Pitot  / temperature  probe  assemblies.  These  consisted  of 

smell  (d|  ■ 0.36  mm)  CPP  which  after  an  approximately  10  nm  length  nearly  parallel  to  the  flow  was  bent 
up  nearly  norme!  to  the  test  surface  before  entering  a lerger  diameter  crook-shaped  holding  tube.  This 
looped  round  to  re-enter  the  plug  to  which  the  traverse  gear  wee  ettsched.  Tht  profile  normal  lay  12.7  mm 

ahead  of  the  centre  of  the  plug.  A thermocouple  bead  was  mounted  Inside  the  holding  tube  near  the  end 

of  the  narrow-bore  Pitot.  The  probe  could  be  connected  either  to  a pressure  sensor  for  Pitot  measurements 
or  to  a vacuusi  pump  which  ensured  that  the  Inflow  was  choked,  when  the  thermocouple  was  used  as  a TO  sensor. 

6 For  one  of  the  attambllet  (No  1)  d2  was  0.28  mm  whilst  for  no  2 It  wss  0.13  nm.  A thermocouple  used  for 
isetsuring  well  temperature  was  fitted  to  the  tame  plug. 

6 The  arrangmeent  of  the  ports  was  such  that  there  were  five  longitudinal  rows,  one  on  the  centre  line  and 
two  on  each  aide  at  dlitancei  of  31. T6  and  63,6  mm.  In  each  row  the  distance  bitween  successive  ports  was 
264  mm.  The  FEB  wet  used  only  at  stations  on  the  centre  line  for  which  X • 0.622,  0.B76  and  1.120  m. 

Pitot  trevarsas  were  ewde  In  the  rows  63.6  mm  to  either  side,  no  1 being  used  for  trevarsei  on  normals 

at  X > 0.659,  0.813  and  1.067  m,  and  no  2 for  travarsai  at  X ■ 0.406,  0.660,  0.914  and  1.168  m.  Razor  blada 
ihaar  stresa  datanalnatlons  wart  ewda  on  tht  centra  lint  and  31,76  im  to  ona  sldt,  as  wart  tht  assoclatad 
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Static  measurements.  The  X-values  are  to  be  found  In  section  1). 

9 The  authors  have  Interpolated  static  pressure  values  to  the  profile  stations.  By  a leap-fro<l  deployment 
of  the  two  rator-blade  setv 'll  s It  was  possible  to  extend  the  calibration  function  to  lower  readings,  and 
the  low-dynamic- head  skin  friction  results  were  obtained  In  this  manner.  The  R-THETA  values  presented  with 

It)  the  shear  stress  data  are  those  Interpolated  by  the  authors  from  their  own  Integral  value  calculations. 

11  No  profile  corrections  were  employed  and  Sutherland's  viscosity  law  was  used. 

12  The  editors  have  presented  all  the  data  available  to  them  using  the  authors'  tabulated  values  for  the 

measured  temperature  distribution  (values  determined  from  the  Crocco  / Van  Driest  temperature  relation  for 
recovery  factors  of  I and  0.89  were  also  given).  The  boundary  layer  edge  reservoir  state  has  been  arbitrarily 

13  set  at  the  nominal  tunnal  reservoir  conditions  given  by  the  authors.  The  CF  values  given  with  the  profiles 

have  been  Interpolated  by  the  editors  from  the  data  given  In  section  D,  The  authors*  R THETA  values  were 
used  throughout.  The  relationship  between  CF  and  ft  THETA  was  fitted  In  two  separate  ranges,  with  a dls- 

14  continuity  In  the  value  of  CF  at  ft  THETA  • 6800  (see  fig.  10  of  the  source  paper).  The  skin  friction  data 
Is  also  presented  In  Its  original  form  In  section  D,  Balance  readings  are  only  available  for  the  higher 
unit  Reynolds  numbers. 

§ DATA:  7006  0101-0407.  NX  up  to  7.  Pitot  and  TO  profiles  measured  with  the  same  probe.  CF  measured  at 
different  stations  with  FEB  and  Stanton  tubes. 

16  Editors'  ooananti 

The  data  cover  a 10  : 1 Reynolds  number  range,  starting  with  boundary  layers  which  are  still  strongly 
influenced  by  the  transition  process.  Low  Reynolds  number  affects  are  evident  both  in  the  profiles  and 
in  the  anomalous  CF  behaviour  which  we  have  attempted  to  describe  by  using  a two-branch  data  fit  for 
Interpolation.  Comparabla  but  fully  turbulant  data  Is  pressntad  by  Coles  - CAT  6301,  tnd  the  development 
of  the  transition  precast  It  fully  detcrlbad  by  Watson  at  il.  • CAT  7306,  though  it  high  Msch  numbers. 

Msbey  et  il,  used  i modificitlen  of  the  samt  plate  to  extend  the  experiment,  covering  a higher  Reynoldi 
nuebar  range  for  Nech  nuobert  from  2.6  to  4,6  • CAT  7402.  Thoy  obaerved  dlsturbancai  cauitd  by  the  gaps 
at  the  sides  of  the  piste  which  ere  not  romerked  hero. 

The  profllat  are  described  in  close  doteil.  tnd  mciiurtmontt  extend  to  within  the  momentum  deficit  peek. 


7006-B-l 


C*T  7<ino  iHaTJUiJI  UfUMO^HV  CONUiriOTJS  AW17  LVALUAIKI/  LlAT».  at  UMTIS. 


RUN 

T1./TIJ 

I’LOZR 

cr  . 

H12 

I(12K 

PW 

CO 

X • 

l'UD» 

r>n/RO« 

‘’L020 

00 

H12 

ltl2K 

IW* 

TO 

RZ 

rgo* 

SR  > 

4t> 

P12» 

H02 

02N 

uo 

TR 

70(l<iUlUI 

S.RiJg 

t .0024 

0.-770#*«02 

NH 

7,0bl9 

1.1169 

6.2657**o2 

6.2657**02 

N.«(>60''»04 

) ,0000 

2,27»9**ni 

NH 

t.tb«l 

t.OloT 

2.6421**02 

7.7050**01 

iNRifinr 

n.oooo 

4 9140*>09 

0.0000**00 

0.2140 

1.040l**0l 

6.6466**02 

2.6696**02 

700«i«IQ2 

1.4I6U 

t .0070 

».S7i4"«02 

i.k900">0} 

7,1421 

l.30b2 

6.2409**02 

4,2904**02 

»,«6hU"»n4 

i.oooo 

2.791S**01 

1.6117 

2.9096**02 

7.6461**oI 

INFtNm 

J.tiOg"*",! 

0.0000 

7..T760"-09 

0,0400**00 

0,192u 

1.160l*-0l 

6.6874**02 

2.8895**02 

7096VIU1 

I.OO02 

4,70R**‘»02 

I.S?00*-03 

7.«449 

1.1919 

6.4l72"*02 

6,9172**02 

UOFtn'tOO 

a.4«»0"«n<4 

1.0000 

J.I149*»01 

NM 

1.891S 

1.60S4 

2.6899**02 

7.7496**01 

INriMif 

.UliRU'tfti 

4,0000 

4.784«*»09 

0,0000*«u0 

0.1219 

l,5156*-0l 

6.6779**02 

2.6652**02 

700(|OIUII 

J.R'»4U 

0,49110 

1.0oO1**«1 

1.4S00*>03 

7.22S1 

1.1104 

6.1852**02 

6,38S2**02 

I.UHU‘*0I7 

R.<lb6g"*'1g 

1 .0000 

S.<«49’*«1 

NM 

1.0140 

1.0411 

2.4702**02 

7.7907**01 

iNnHiir 

O.OUOO 

4.7tt6**«04 

u,oooo*«oo 

0,1679 

l.7l99*-0l 

6.4601**02 

2,6650**02 

VUOtbZOI 

S.»<t2g 

1.0000 

7.*S046**ft2 

NM 

7.1749 

1.1191 

l,20b2**0l 

1.2052**0l 

l.b-JJJ-id!, 

1,0000 

2.«441*»41 

IlM 

1.4S11 

1.6219 

2.641T**v2 

7,bl9l**0l 

INMMU 

o.oooo 

3.S442"-«<I 

0,0000**04 

0.142b 

u,0417"»04 

6.6991**02 

2.4817**02 

700(>02U7 

0,4997 

S.740e"*0i 

1.«MOO»-O1 

7.4016 

1.1699 

1.2011*401 

1.2411**01 

k.60Mn''«gi 

l.A'IJZ’KI'j 

1 ,4000 

2,87T4**4J 

NH 

1.61H7 

1.0012 

2.6427**02 

7,olo6**0l 

INFlNTlf. 

4,0000 

o.ti(i«*«a9 

0.0000**00 

0,1427 

7.1661**04 

6,6991**02 

2.6817**02 

7Q0bHiu\ 

).R.!IU 

1.4014 

1,32«7"*0J 

l.2T00“.0! 

7.1423 

1.1191 

1,2J97**01 

1.2197**01 

S.IIttO'-OI 

1 .6»12"*0S 

1,4040 

4.12t9"*01 

NN 

1.4147 

1.40S7 

2.6494**o2 

7.6411**01 

INFINIU 

i. ll00*tA2 

0.4040 

6.1»9*-0ll 

o,oooo*«oo 

0.1649 

1,0491*>01 

6.64o1’*U2 

2.6494**02 

700tu2uil 

1,RS70 

1,4126 

1,4ti42*tei 

1,2100*. 03 

7.bb4l 

1.1196 

1.2111"*0l 

l.21}I‘*0l 

l,t<H2"*05 

1 .0000 

a.»M9*«oj 

NM 

1.4120 

1.6000 

2.920l**02 

7.6192**01 

INriMti’ 

3.110U"*02 

0,0000 

*,'»569*-09 

o,00on*too 

0,1146 

1.26b7*-0l 

o.6«04**02 

2.4419**02 

700hli2U‘l 

0,99J2 

i.oao2«to,i 

l,20b0".01 

7.1479 

1.2966 

l.24<74**0l 

1.2494**01 

UOAti^’ton 

l.*91Z**(i*i 

I .4000 

4.4119«,0J 

NM 

1.4142 

1.6071 

2.6761**02 

7.6990**01 

iNrjNiif 

1.  Il«u*«n^ 

4,0000 

*.3749*-09 

0.0000**04 

0.1917 

l,b464»-01 

0,6471**0? 

2.644l»*02 

700fcu7u(i 

3.91Sg 

4,4970 

l.9/«9*t01 

1,U400*.01 

7,2240 

l.llll 

l.2«04**0l 

1.24Va**01 

l.U»U‘‘»UO 

l.k'>J2**ori 

1,0000 

4.4259"*0J 

NM 

1.6111 

1.0017 

2.67*1**02 

7.6900**01 

INFIMtC 

I,l30g*t(i2 

4,0000 

9,1065*-04 

0.0000**00 

0,1610 

l.6l74*-nl 

6.64/1**02 

2.449l**02 

7006-B-2 


CAT  7on«  IIASTINU!)  unuNUARV  CONUlTlONS  AND  LVALUAICc  1,^ATA.  UT  UMITS. 


RUN 

Ml)  * 

Th/TP 

RLOaw 

CF  * 

H12 

MI2K 

RM 

RD 

X • 

ROD* 

PW/PO* 

PLP20 

CO 

H62 

Ml2H 

IN* 

TP 

RZ 

TOD* 

SN  • 

DO 

F124 

H«2 

UFA 

UP 

TR 

700A0JUI 

1.4760 

1 ,Dono 

4.4705*»00 

1,4?06"»o1 

7,bJ07 

1,1404 

2.1024**04 

2.1024**«4 

R.OAUn'-UI 

1 .Agoo 

l.]i!00**01 

l,“ 

1.0127 

1,8020 

2.8»27**or 

7.52o4**«l 

INF  lull T 

l.tiOO'l').! 

n.ngoo 

R.4aP4*"04 

0.000«**04 

0,1641 

4,406»"-U* 

6,4IA4>*0? 

2.8*27**u2 

ItihOiv? 

i.moo 

A,4<»75 

1.640a**01 

i.aioo'.oi 

7.4004 

1.1222 

2,416***0) 

2.4t6**«U) 

5.5*dn*«01 

1.lHb4''*n*i 

1 .AOftO 

•i.m?****! 

1.0400 

1.8114 

2,07u4"*02 

7.o25«"*ol 

INFJNTIF 

S.liOO’  + Ai! 

o.auao 

1.4/4J».04 

o,oeoo*4i'0 

0,1545 

7.0444*-0'i 

9.b4U2**U? 

2.b*0*"*02 

7U06U)UX 

).<)4)U 

0.4464 

t .47?4"<01 

I.110«*-ol 

7.4262 

1.1177 

2.407t"*ol 

2,4071**04 

J.XbbO'tn'j 

I .0000 

A.4(,45**01 

ii“ 

1,8117 

1.6011 

2.8714"*o? 

/.Ulo6**01 

INFtl.UF 

I.li00“tn.i 

0.4000 

'l,6'j?l"-"4 

O.0000*«00 

0.1417 

8.4201“-00 

9,6404**02 

2.ri*17**g2 

TOOAU}U'i 

J.NAbO 

I.0II5 

F.*46i‘*01 

l,2400*-0l 

7.4420 

1.1222 

2,4214**oJ 

2.4204",g) 

e.iZ6A">ui 

J.Jttb4"|lll» 

1.0040 

A,«4*5**0i 

lIM 

I.RIOI 

1.001* 

2.41 72**02 

/.6471"*Ol 

INFthtiF 

.A.li00"*0<) 

o.nooo 

6.4U62*-,0« 

0.80u0**00 

0.1560 

1.1I00*-01 

«,«4e4**o2 

2.86>4“*g2 

TOtAOlun 

1.4460 

MUI7 

R.7u4l|*004 

l.i050*-0l 

7,4801 

1.1272 

2.1*74"*04 

2.147«**g4 

l.iabO'tAi 

1.4000 

4,?0l8**01 

NM 

1.82*8 

1.7441 

2.41 

7.607R"*01 

iNFihiir 

l.liO0*»OJ 

O.flOQO 

A.*a7i*-04 

0.0000**00 

0.11*1 

1.2254"-U4 

6.40«*"*02 

2,8*06**02 

rooAoiuN 

l.NjlO 

1.0114 

4,1*41"»0J 

i.n5o*-oi 

7.4140 

1.1127 

2.46»I**01 

2,i46g1**0) 

ti06»A''«00 

l.lUbU-tOb 

l.oooo 

' ,IO?7’*0* 

l,p 

I.R271 

1.7407 

2.4tV?**02 

7.g604"*0l 

tNMi.tie 

1.I100"*«Z 

0,4000 

7.4i*5‘*04 

g.oooo**uo 

0.I12O 

l.442**“0l 

*.641***U2 

2.6*4?"*U2 

7DSbuAU7 

1.4i70 

0,4044 

l.P070"*0J 

l,i?bo"-oi 

7.2140 

1.104* 

2,444***0J 

2.450«'*04 

i.ibU't'Aun 

l.lNbO'O'li 

I.0040 

t.Zin**«04 

UR 

l.*2*U 

1.801* 

2.8*20**02 

7.06a6**uI 

INF  lilt  IF 

1.1  Ji>0*»0il 

0,0000 

6.T7R8"-"4 

0.0000**00 

0.1419 

l,5412*-04 

6.8426**02 

2.b*42**02 

70gA»AIM 

1.47ZU 

1 .001,! 

3,A1«4''«Q1 

l.2ROO*-Ol 

7.4571 

1.146* 

4.6)116**0} 

4,6406**0) 

4.l)640'>Vl 

6.7;Ft**AS 

1,0000 

*.7114**06 

IlM 

l.*107 

1.8012 

2.842I**u2 

7.4424**0l 

INFINIir 

i.ll«0**n.i 

0,0000 

l.l*10*-0« 

0,0flOO**O0 

0.1842 

5.7*11*-U4 

6.01 17*402 

2.U*2»"*o2 

IGOAkAUR 

1.4410 

0.4068 

l.«<!66**01 

».1700*-01 

7.4141 

1.1*11 

4.7474**04 

«.y474**US 

S.bRRO*«OI 

b.77Za’*0S 

l.oooo 

l.li0Sl**04 

NM 

I.A244 

1.8016 

2.8452**02 

7.5*l6"*Ol 

INFIhtlF 

l.tJ40*«A4 

0,4000 

4.041***04 

O.OOOD**00 

0.1544 

7.1484*-04 

6.4046**o2 

2.U»A»**U2 

70CAU««X 

1,4440 

0,444* 

l.SRZa'tOl 

l,0450*-0l 

*.0147 

1.1*42 

4.7U4»*0S 

4.71 |4»*g) 

AtA0l|4**4l 

b.77Z4'404 

1.0009 

I,a740**04 

NR 

1,8166 

1.7*11 

2.86/l**02 

7.47g«»*0l 

INFINtir 

l.U«4*«00 

0.0000 

4,6166*«04 

O.OOOO'iOO 

0.04*1 

0.7482*-0* 

B,0*6l**02 

2.6»!*2»*02 

rooig«u4 

1,4540 

t.0106 

i.070»*-0l 

7,46*4 

1.1110 

4.7602**0) 

4.7642**0) 

a.imno>4t 

•),77Z8"7fl5 

1.0000 

I.6i<l4'*04 

NR 

1.8121 

l.OOvl 

2.4|40**02 

7,4462**'»l 

INFINTIF 

0,0000 

4.A440*»«4 

0.9000**00 

0.1564 

l.0*0«*-0J 

*,0024**02 

2.8814‘*g2 

70QA««tfA 

1.4540 

1,110*5 

4,1471**01 

t.060U*>01 

7.45*0 

1.1056 

4,747)**0J 

4,747)**g4 

6,77za"*05 

1,0040 

1.7016**04 

MR 

1.6120 

1.8066 

2.V07»»*02 

7,5816**01 

INFlNllr 

1.1100**90 

0,4004 

6,A445*«04 

o.oooo**ofl 

0.11*1 

l.l*l*"«04 

6,4046**02 

2.8814**02 

70UAU<IUA 

1.4400 

0.47*0 

*.75I4"*01 

1.0*IOO*-01 

T.Oe27 

1.111* 

4,o*67**OJ 

4.8«67*»01 

l.OAliA"*«fl 

b.77Z»*t44 

1.0000 

F.I«0***04 

MR 

l.*2*7 

1.749* 

2.624)**02 

7.6)12'*0I 

INFIMIF 

i.tioo'toa 

0.4000 

7,01*4*-04 

o,oooo**oo 

0.211U 

1.402»»-01 

6.8«7*"*m2 

2.6*1*"*02 

r«0b04tf7 

1.4l«g 

0.4*17 

7.4041’fOl 

NR 

7.12*1 

1.244* 

4.8*54**0) 

4.#*54"*o4 

l.tAfeA'«94 

b.V7Za"*n*j 

l.oooo 

?.15*l*t04 

NR 

1.8121 

1.9078 

2,7744**02 

7,649***01 

INFIMIF. 

l,U«0''«Oi! 

0,4000 

R,4J4o"«04 

0.0000**00 

0.2067 

l.6024*-0l 

6.044***o2 

2.9*40**02 

7006- C- 1 


70060401 


HASTINGS 


l*Hnril.[  TABULATION 


J,«  POINTS,  uTLTA  at  PulNT  J? 


I 

Y 

PI2/P 

P/PO 

TO/IOt) 

M/HO 

u/un 

T/TD 

rmo/phou 

1 

W.OOOO'tOO 

1 ,oooo"*oo 

NM 

0.42144 

0.00000 

0.00000 

1.8)452 

0.00000 

i 

1 ,7TS0"-II4 

1.1 l«o*tflo 

NM 

0.4S4S4 

0.15704 

0.54424 

.7.764)2 

0.21458 

i 

,:,2800«.04 

S.«14I*+00 

HM 

0.4176S 

0.17807 

0.6.1954 

2.68528 

0.2)072 

4 

2.7440"-U4 

1.7JA2",00 

NH 

0.44052 

0,14851 

O.o«104 

2.b0)4<) 

0.24*44 

!i 

1.1020"-04 

S.4912"tOI) 

NP 

0.44242 

0.41421 

0.O6021 

2.54065 

0.2598; 

6 

l.SI00«-0« 

4.217AV00 

116' 

0.4444S 

0.42070 

0.1,7541 

2.48504 

0.27200 

7 

4.1I60"-04 

4,4642"+00 

NP 

0.44664 

0.44182 

0.089)1 

2,4)427 

0,28118 

S 

6.5000»-04 

4.S9Qo"tOO 

HP 

0.45006 

0.46510 

U.7I2A1 

2.146)2 

0.10164 

0 

6.S5S0*«04 

S.2llO*T0O 

NH 

0.4524S 

0.48201 

0.72841 

2.28161 

0.118*8 

10 

t».lf66«-U* 

5.4047NOO 

NH 

0.45445 

0.4*680 

8,74181 

2.22465 

U.1S2T) 

II 

4.14SA<'«aa 

S.TSfllVflS 

NM 

0.45603 

O.SIOl'l 

0.75162 

2.18055 

0.14561 

12 

l,066B*>D) 

6.6411*600 

IIP 

0.46124 

0.S2S22 

0.768)2 

2.134*5 

0.15404 

11 

l.l4iS"<0l 

6.4016*600 

im 

0.46020 

0.51471 

U.7TS22 

2.07400 

0.174)2 

14 

1,447S*-01 

7.0661*600 

IlM 

0.46174 

0.56V16 

0.80112 

1.47481 

0.40465 

IS 

I.S2S6**U1 

4.4400*600 

HP 

0.464SI 

0.02402 

0.840)2 

1.60180 

0.46li)8 

16 

2.461S««0S 

4,41Vj*660 

NM 

0.47604 

0.44248 

0,87461 

1.642)1 

0.5)255 

17 

2.71781.01 

1 .0767*601 

NM 

0.47684 

0.11180 

0.84051 

1.56514 

0.568*5 

IS 

2.4T18«.01 

1.I5T1'60I 

NM 

0.48116 

0.71441 

0,90441 

1,4«6M 

0,60451 

14 

1,«T48*-01 

1.1161*601 

NM 

0.48556 

0.74041 

0,4274u 

1,177  20 

0.67128 

20 

1,4S78*.01 

1 .4027*601 

HP 

0.48408 

0.04068 

8,44811 

1.27241 

0. 7452 7 

21 

4.6P26*>01 

I ,7002*601 

NM 

0.44171 

0.40215 

0.47050 

1.1572? 

4.. 83661 

22 

5.2n78*«0l 

I.Si)T1*601 

NM 

0.44686 

0.45188 

0.48620 

1.071112 

0.41875 

21 

5.S42S<'.01 

2.0010*601 

NM 

0.44S63 

0.48081 

0.44460 

1.02828 

U. 46725 

24 

6.5278*.u1 

2.0415*601 

IlM 

0.44440 

0.4*045 

0.94750 

1.01127 

0.48441 

25 

7,I62»*-01 

2.0548*601 

NM 

0,44478 

0,44550 

0,4*680 

1.00*6« 

0.44221 

26 

I.747S"-01 

2,Oa4A*601 

NM 

0.44484 

0.4A'460 

0.44410 

1.00501 

0,44418 

27 

b.4)28*.0S 

2.0444*601 

NM 

1. 00004 

0.44785 

0,4*450 

1.00151 

0,V't*20 

2B 

V.067S*.0l 

2,0714*601 

NM 

0.44445 

0.4*085 

0.44470 

l.OOlTu 

0.44800 

24 

4.T02S"-01 

2.072u*60| 

HM 

1.00005 

0.44065 

0.4*470 

1.00210 

0.44760 

SO 

1. Otis*. 02 

2.0440*601 

NM 

0.44*44 

0.44745 

0.44440 

l.OOilO 

0.496*8 

11 

I.I60«*>02 

2.0740*601 

NM 

0.44444 

0,4*420 

0.41480 

1.00128 

0.44860 

D 12 

1.2S7S*>U2 

2.0781*601 

NM 

l.OOVOO 

l.oooou 

1.04000 

l.OOOOo 

1 .00060 

11 

l.S41f>02 

2.0760*601 

NM 

0,44424 

0.4*450 

0,94450 

1.00000 

0.41458 

14 

1. TOSS'. 02 

2.0760*601 

NH 

0.44414 

0.4*460 

8.44V60 

1.00000 

0.44468 

INPUT  VANIAUUS  V,tl/U0,I.H(j/HH00 
«T  IHO  OATA  NEHr  tVEHACEt, 


ASSUME  PlPO 


700<i040i  HASTINGS  PKOftlE  TABULATION  47  PDINIS,  AT  PullJ  i1 


1 

y 

PI2," 

P/PP 

TO/lOU 

H/i-m 

u/un 

r/K’ 

4Hn/4(inu 

1 

8,«000*IUO 

1 ,00Oj*YO0 

IIP 

0.42152 

*,*800* 

0.*008* 

1.6118* 

0.*8*8* 

2 

1.7780*. 84 

2. 7461*100 

NM 

11.4)284 

0.1)441 

0.56075 

2,87185 

0.14528 

1 

2.2860**04 

),«077*100 

NM 

0.4)561 

0.157IU 

U.541A* 

2.76171 

0.214*1 

4 

2.7440*.(J4 

).)48u*100 

NM 

0.43/81 

0.17454 

0.0N51 

2.6*212 

0.27877 

5 

1.1020*.O4 

).51*4*lOO 

N 1 

0.41SOS 

0.18721 

*.028*0 

2.6)858 

0.23838 

6 

l,8IOn*.04 

). 7121*100 

l,M 

0.4)482 

0.14457 

0.04182 

2,5*478 

0.24874 

7 

4.1I80“.8« 

),«0'l  7*100 

N" 

0.442)6 

0.41010 

0.0552* 

2.5504/ 

0.286»2 

8 

5.5A8't«.iJ4 

«.710'j*lOO 

NP 

0.44*17 

0.4)001 

0,67*71 

2.47*54 

0.27176 

4 

6.8580*.U4 

4, 5081*100 

HP 

0.440)1 

0.44524 

0. 0*2)8 

2.418)1 

0.2*631 

10 

8.1280*-04 

4.T28  «*10U 

NP 

0.45184 

0.45784 

0.785)1 

2,17274 

0.2*776 

11 

4.1080**04 

il.ObO  1*100 

NP 

0.45274 

0.47*84 

0.71787 

2.1241 1 

0.188*6 

12 

1 ,«66**"01 

5.l78v‘l00 

NP 

0.45594 

0.4818* 

0.72040 

2.2*5(i5 

0.11864 

11 

I.I«14**8) 

5,)4Th'1«0 

NP 

0. 456*8 

0.44.I8J 

0,7)8*'l 

2.2456* 

u. 174*0 

14 

1.4478**0) 

5,»0Tl*l00 

NM 

0,45462 

0.511)4 

0.7507* 

2,172*4 

V. 14875 

15 

1.4558**05 

6.4128*100 

NP 

0.46247 

0,55180 

*.7*74* 

2.04086 

*.1*577 

16 

2.4618**0) 

7.4078*100 

wP 

0,46717 

0,58578 

0.81180 

1,4)662 

0.47281 

IT 

2.4718**0) 

8,2888*100 

HP 

0.47121 

0.62*41 

0,5)72* 

1. 81821 

*.460*4 

18 

1. 4748*. ,11 

4,I62j*100 

NP 

0,475*8 

*,65*01 

0.854*4 

1,71/8* 

0.50051 

14 

1.4878**0’' 

1 .no4u"l0| 

(,M 

0.47482 

0.b8884 

U.UT480 

1.6)426 

0.53450 

20 

4.6228‘*0  5 

1.1280*101 

NP 

0.48627 

V./)**l 

0.98228 

1.52546 

0.54174 

21 

5.2878**0) 

1 ,?68u*l8l 

NP 

0.44105 

0,775)4 

U, 42415 

l.4)05u 

V.4505* 

22 

5.8421**01 

l.)412*l"» 

HP 

*.4*442 

0.81781 

V. 442)1 

1,1)075 

0.78*37 

21 

6.5278**0) 

1.5)41*101 

NM 

0.44061 

0.85042 

*.4887* 

1.24786 

0.76857 

24 

7.1628’*0) 

1,6726*181 

NM 

0,444*6 

0.64/52 

V. 47281 

1.1T28T 

0.4)874 

25 

7.7478**l)} 

1.8057*101 

NM 

1.00184 

0.4)15* 

*.4*1)5 

1,18454 

0,*863o 

26 

8.1788**01 

1. 4142*101 

11“ 

1.00100 

0.4614* 

0.4*187 

1,0611 7 

0.432*4 

27 

4,0678*-0) 

1.4883*181 

NH 

1.00144 

0.47481 

0.4*044 

1.0)511 

0.462*/ 

28 

4.7028*»0I 

2.0268*101 

l|M 

1.00415 

0.4*051 

i.ooolo 

1.01441 

0.48185 

24 

1.0)18**02 

2,8440*101 

NM 

1,00615 

0.444*1 

1.081*1 

1.0148* 

0.48784 

10 

1.0*7)*.02 

2.85)11*101 

l|M 

1.00690 

o.4«7i; 

l.*82)l 

1.01032 

0.44207 

11 

I.1608**02 

», 0550*101 

NM 

1,00621 

0. '74757 

1.00281 

1,00442 

0.4*266 

12 

l.224l**02 

2,03T2*l81 

NM 

1.0040} 

0,44812 

1.00201 

1,00  7*0 

6,44475 

11 

1.2878**02 

2.8603*101 

IIP 

1.001*6 

0,448*7 

1.00171 

1,08564 

0.4*684 

14 

1.151)**02 

2,0602*101 

NP 

1.00116 

0.44887 

1.001)0 

1,00488 

6.44644 

15 

1.4141**02 

2,05'74*101 

N“ 

1.002*0 

0.4*81 7 

1.00180 

1.08564 

0.44534 

16 

1.6688*«02 

1.0635*101 

NM 

1.004JS 

0.4*467 

1.08211 

1,004*8 

0.44774 

D 97 

1.4l2a*-02 

2.0080*101 

NM 

l.OOOOo 

l.uogo* 

l.*0*80 

1. 080*0 

1 .*8080 

INPUT  VANJAOUS  T,U/ilU,HHO/RHOO  ASSUME  P»Pn 
AT  III), PI  DATA  NLSC  AVtITASLO 


700h-C-2 


700b0406  MASTIiina  I'HPrtLt  TABOLbTlON  t'OlNTS,  UHT*  AT  PuImT  A1 


I 

T 

P12/P 

P/Pl) 

TO/lOO 

H/nn 

u/un 

t/lD 

Bnn/Pnnu»U/Ul 

1 

o.gnofi'Aon 

( .noou'tog 

ilK 

O.OlgPo 

o.oooio 

o.voooo 

1.09100 

0.01000 

2 

1,77«A".0« 

2.6UT£’«(ld 

NM 

0.99714 

0.12461 

0,1*929 

2.91179 

0.1*071 

i 

2,2At>0''-UU 

2.911 T'fOg 

ll“ 

0.99070 

O.HllO 

0,1119b 

2,0*090 

0.2I1I0 

d 

2,V940"-U<( 

1.1 rT2"«00 

HP 

0.9S499 

0.10110 

0.00110 

2.77961 

0.21779 

5 

i.iP20“-uii 

l.l7n;i**iiu 

IIP 

0.91241 

0.17o9U 

0.62127 

2.72941 

6,22bOu 

e 

1.#100">U'I 

1.4i|Tld"t9U 

IlM 

U.V1i19 

U.lA7(i7 

0. 61410 

2.47711 

0.21090 

7 

<i.iiao"-u4 

l.A75/“»ni) 

NM 

0.91440 

0.19440 

0,69429 

2.6*170 

0.241*0 

t 

b.b*«0"-09 

l,9#lu'«00 

NM 

O.VIOTJ 

0.91110 

0.66190 

2.16964 

0.2*940 

9 

#.»b«0"-0« 

9.2212“«00 

NH 

0. 91020 

0.92900 

0,61041 

2.117*1 

0.27110 

10 

d.l2#A"-0« 

«,'12ir  *00 

NM 

0.11979 

0.99114 

0.692*2 

2.461*0 

0.2*129 

1 1 

9.J9«0*»0il 

d.Alta'AOP 

N« 

0.90091 

0.4*224 

0.71122 

2.91791 

0,29014 

12 

1.0A*A*-0l 

9,T99u"AOO 

l«P 

O.V620S 

0.4619U 

0.71211 

2.1M69 

0.2*9l4 

1) 

1,191»"«01 

9,97M*tO0 

NP 

0.902SO 

0.47109 

0,  722)1 

2.1*179 

0.11011 

14 

1.99r»«-01 

9.1l9o*tA0 

HP 

0.90100 

0.41912 

0.71019 

2.27071 

0.12912 

lb 

l.99bA*»0S 

9.997a“A00 

NH 

0.90099 

0.121(14 

0.V077O 

2.1*969 

0.1*012 

1» 

2,461A'>01 

A.A091*+A0 

NP 

0.97100 

0.11121 

0.79027 

2.0*12u 

0.119*2 

17 

2,9tlA“-01 

t.pofci'Aoa 

hP 

0.9791b 

0.17779 

0.01019 

1.96720 

0.911*1 

Itt 

1,9T9#"*01 

7.912U‘*0U 

HP 

0.97011 

0.01914 

0.02070 

1.011*4 

0.9*091 

19 

l,9»r**-0J 

P.9471*A*g 

HP 

0.977ia 

0. 02019 

0, 049*1 

l.«11*l 

0.90010 

20 

4,u?29*«Ul 

9.2094NA0 

HP 

0.91011 

0.41027 

0,06292 

1.710A1 

0.112)0 

21 

b,297A"*01 

i,no9a"A(M 

HP 

0.90200 

0,4*919 

0.010*1 

1.011*7 

0.1197* 

b.a92A‘*0l 

1 .n9Ai«toi 

H“ 

0.91b 10 

0.72214 

0.0*794 

1.19*29 

0.11100 

ti 

9.b?7»*«01 

i.id2r*toi 

HP 

0.9AO90 

0, 7*011 

0.91161 

1.47911 

O.OlOH 

29 

?.7'»7A’‘-01 

1.1(12A*aA1 

N“ 

0.99111 

0.01410 

0.91991 

I.il0*0 

0.71111 

2S 

9,09TA"«dl 

t.97*4*A(il 

HP 

0,94190 

0.07229 

0.9M1U 

1.211*9 

0.7*170 

2* 

uoiiso^oa 

l.TBbd’tltl 

HP 

0.997C2 

0.92911 

0.97919 

1.11220 

0.0*097 

2T 

I.IAOt’-OE 

1.9598'AOl 

HP 

0.99002 

0.97212 

0,91240 

1.94171 

O.992O0 

2« 

1,2A7A"*02 

P.ItJAtl'AOl 

HP 

1.01029 

0.99a»1 

0.99010 

1.0)112 

0.9*064 

29 

I.9I9II’»02 

2,0b17"*Al 

HP 

l.OAoOb 

0.91021 

0,99970 

1.012*0 

0.4*oAl 

so 

l.i919**02 

b.Odfll'tfll 

I.M 

l.OldOb 

0,9*91o 

l.OlOlU 

1.010*0 

0.99970 

0 11 

t.»A«A*>02 

2,««07"a01 

NM 

l.oiuoo 

1.0001)0 

1.01010 

1 >01010 

1.010*0 

12 

l.tAbA"-#? 

2.«595"«A1 

NP 

0.9999* 

0.99970 

0.919*0 

1.010*0 

0.999*0 

11 

1.922A"-02 

2.Ab91"A0l 

HP 

l.ototi 

0,99900 

l.uioou 

1.010*0 

0.9*920 

19 

2.0<l9A*.02 

2.nbA3*A0l 

HP 

1.00019 

0.999*0 

1.01010 

1.0O12O 

0.940*0 

lb 

d.lTliA’-Ol 

2.0STa"«fll 

HP 

0.99999 

0.9*920 

0.*1910 

1.01120 

0.9*060 

1(1 

2,iniA«.02 

2.«S45"*(H 

HP 

i.oOois 

0.9*091 

6. 9*9*0 

1.012*0 

0.94/00 

17 

2.9lOA“-02 

2.<l»r*lll 

H*l 

1.00020 

0,9*000 

0.9*9AO 

1.012*0 

0.9*790 

Id  2,bb7a*«J2 

INPUT  VaHIAOUS 
At  U29  data  MEHE 

2,ObA7"*01 

YfU/UUfRHQ/NMaO 

AVEIIAUFU 

NP 

AUSUMe 

l.OOOlO 

PpPI 

0.9*910 

0.99910 

1. 01160 

l),9»0?0 

I 


I 


I 


»00*OMO>  HABIINOS  PHOfJtr  t»RU(.*TIO,S  U UFlTA  at  PuInT 


1 

r 

PT2/P 

P22P 

tOFtOU 

M/HO 

U/UI7 

T/l* 

HHn/*H00*17/Un 

1 

0,0901’*00 

1 ,101u*»19 

HP 

0.01117 

0.01000 

O.0IUI0 

1.019*0 

0,00000 

i 

1,T7#1'-99 

2,61^*710 

t.P 

0.922*7 

0.12909 

0.14712 

2.00961 

0.191*0 

i 

2.2I«1’>09 

2,7il6-7l0 

HP 

0.92109 

0.11111 

0.19999 

2.0111b 

0.1*011 

4 

2.79914.0* 

2.9/90"t10 

H“ 

0.92077 

O.llOlU 

0. 1011 7 

2.7*017 

0.211*0 

1 

1,1029*«4* 

1,1«*0'»90 

HP 

0.92011 

0.10911 

0.1*110 

2.0*17* 

0.212*1 

4i 

I.IIOI"*** 

I.l9l9«t1« 

HP 

0,9*011 

O.lTfU 

0.411*2 

2.09174 

11.2)1*1 

7 

9,1I01*>04 

S.*065"»10 

NM 

0.910*2 

0.1*770 

0.U217* 

2.OO917 

0,2*022 

0 

1.i*01«-0* 

l,92l4"*10 

HP 

O.OlbOl 

0.9*019 

0.U407T 

2.12794 

0.2*009 

9 

O.l*t1”<09 

9,"i*o"*«0 

HP 

0.9SOII 

0,922*0 

O.U0400 

2.971*0 

0,26970 

11 

0.1211"«0* 

9,2o*l“«*0 

NM 

0.919*7 

0.91974 

0.077*2 

2.9271a 

0.27900 

11 

9.19i1**09 

9,91TJ‘419 

HM 

0,9*111 

0.99472 

0.0*701 

2.10077 

0.2*762 

12 

1.000**-11 

O.OIH'AlO 

MM 

0,1*272 

0.919*1 

0.0*771 

2.1121a 

0.29402 

13 

l.l*11*-0J 

*,77»g*40» 

NP 

0.**9I1 

4,90A9o 

O.7O0U 

2.12119 

0.10917 

19 

l,9971*-0l 

9.66*l*4l« 

UH 

0,9*014 

0.97919 

0.721*1 

2.2010a 

0.119*1 

11 

l.*««*-Ol 

*,01*2"7*0 

HM 

0.91110 

0,11910 

0.7*672 

2.110*1 

0.19o*2 

10 

2,901**«0l 

0,ll*9*t«0 

HM 

0.91*17 

0.912OU 

0.70111 

2.0*074 

0.10917 

IT 

9.»71**-0J 

0,0010'7«« 

HM 

0.91002 

0.91711 

0.707** 

2.000(0 

0.1*191 

II 

i.97914.01 

7,177l*7»0 

HP 

0.90010 

0,17111 

0.01210 

1.00I1A 

O.9I10I 

1* 

1.*I7I*>01 

T,*0*l’7#« 

HP 

0.902*1 

O.ioolo 

0.01701 

1.071*2 

0. 9)1*1 

20 

9,022l'«01 

1,1070*910 

HP 

0.9000* 

0.02142 

1.0)911 

1.00111 

0.902*9 

21 

1.2«TI'-0S 

1. 7099*900 

HP 

o.foau 

0.U9J02 

0.69917 

1,71901 

0.499*1 

22 

l.l*!*"**! 

9, *161*900 

HP 

0.97101 

0.07012 

0.00900 

1.00900 

0.11919 

21 

o.b2TI«-0J 

1,0069*901 

HP 

0.1T9U 

V,p99I6 

0.07012 

l.a«U*0 

0.1*009 

29 

/,T*71*«01 

1,1906*901 

HP 

0.97910 

0.79291 

0.901*0 

1.912U 

0.009*9 

21 

9.007**-01 

1,2014*901 

NM 

0. 91111 

0.71901 

0.92179 

1.17900 

0.O7A1O 

20 

i,oiia"«o2 

1,92*7*901 

HP 

0.9I77I 

0.01119 

0.99992 

1.2*019 

0.7)142 

27 

i.tooi*-o« 

1.**»S"901 

HP 

0,99172 

0, 11192 

0.90209 

1. 1*2*1 

0.0A7** 

21 

1,0K7I"-0I 

1 ,71*9*911 

HP 

0.999*2 

0.92121 

0.97717 

I.II0I7 

O.OTlOo 

29 

1.9l9l*-02 

1,10*7*901 

HP 

0.99711 

0, 900*7 

0.9*111 

1.09*12 

0.91A9A 

l» 

l.»91«*-0l 

1, *729*901 

NP 

9. 9901) 

0.9*107 

0.99119 

t.02i9* 

0.972}* 

11 

l.OOII'-OI 

2.0167*901 

NM 

0,99910 

0,99071 

0.99090 

1. 0*7*9 

0,99117 

D 12 

i.7*b#"-ol 

2.0174*911 

HM 

l.oootu 

1.010*0 

1.0*000 

1.0*000 

I.OOOOU 

IH*UT 

VAnuoui 

7,II/UU,||HU2HH00 

muMc 

••■HD 

At  DATA  NICAK  AVtPAOtO 


1 

i 


7006-D-l 


SECTION  D:  ADDITIONAL  DATA 

NB.  FACSIMILE  FROM  SOURCE  PAPER.  AUTHORS  SYMBOLS  AND  UNITS 
Local  Skin-Friction  Coefficients. 


X 

Cf 

C/ 

in 

P, 

Interpolation 

Trom 

in  Hg 

Floating 

Surface 

from  Table  3 

\.e. 

element 

pitot 

R6i 

M. 

h - 00223 

54'7S 

200 

0-00100 

48'75 

44'75 

000106 

24035 

3-934 

44-5 

000103 

23820 

3-934 

38-75 

34-75 

0-00106 

18695 

3-953 

34-5 

000108 

18590 

3-953 

28-75 

000105 

16180 

3-955 

24-75 

0-00112 

14125 

3-958 

24-5 

000115 

13945 

3-957 

>8-75 

14-75 

54-75 

100 

0-00115 

48-75 

44-75 

0-00116 

12455 

3-926 

44-5 

000114 

12360 

3926 

38-75 

1 

34-75 

000120 

9480 

3-942 

34-5 

000124 

9420 

3-942 

28-75 

000123 

8125 

3-940 

24-75 

000139 

7035 

3942 

24-5 

000137 

6930 

3942 

18-75 

14-75 

54-75 

50 

000123 

48-75 

44-75 

000120 

6304 

3915 

38-75 

34-75 

000124 

5065 

3932 

28-75 

000132 

3910 

3-933 

24-75 

0-00152 

3115 

3-943 

54-75 

25 

0-00174 

48-75 

44-75 

000145 

3455 

3-897 

38-75 

7U07-A-I 


H ; 4 falling  tu  2.95 
R THETA  X 10'^  : 35  - 70 
TW/TR  1 1 

7007 

ZPG  - APG  - ZPG 
AW 

Continuous  tunnel,  fixed  nozzle.  W • H • 0.127  m, 

POi  1,5  MN/m*.  TO!  296  K.  Air,  absolute  humidity  2 x 10“^.  RE/m  : 6.6  x 10^  at  M » 4. 

ZHARTS  F,J.  1970  The  compressible  turbu1o.it  boundary  layer  In  a pressure  gradient,  PhD  Thesis  McGill 
University,  Montreal. 

And  Zwarts  F.J.,  Private  coniminl cations. 

1 Thi  tilt  boundiry  Itytr  w«i  fariMd  on  tht  fkor  of  tha  0.127  m square  wind  tunnel.  The  test  section  started 

4 about  0.75  m dnwnitresM  of  the  noiile  throat  so  that  the  starting  boundiry  liyor  thickness  was  about  10  mn, 

A contoured  splitter  plate  was  designed  by  the  method  of  characteristics  to  give  a Mach  number  distribution 
on  the  tunnel  floor  such  that  the  Initial  flow  at  M • 4 passed  through  • constant  Mach  number  gradient 
falling  to  H • 3 over  a distance  of  0.15  m.  followed  by  a second  region  of  constant  Mach  number  flow.  Tht 

3 test  surface  roughness  was  less  than  0.9  umi  and  It  was  not  actively  cooled.  No  boundary  layer  trip  was 
used  as  It  was  presumed  that  the  prevailing  high  Reynolds  number  levels  would  ensure  fully  turbulent  flow 
a short  distance  downstream  of  the  noizle  throat.  Suiftr.*  flow  vlsuallsitlon  tests  showed  that  there  was 

5 conslderablu  flow  convergence  In  the  APG  region  at  well  at  divergenci  In  tha  ZPO  regions.  This  was  attributed 
to  Inflow/outflow  from  tha  tunnel  sidewall  driven  by  the  significant  pressure  differences  normal  to  the 

test  surface.  Pitot  travarses  and  Preston  tube  measurements  were  mads  at  stations  38.1  mm  to  either  side  of 
the  centre  linti  at  streamwita  Intervals  of  60.8  mm,  CF  differed  from  tha  centre  line  value  by  up  to  10  t. 
Differences  In  Integral  thlcknessas  ware  up  to  5 (, 

6 Tha  test  wall  was  provided  with  48  static  holea  of  1.04  mm  diameter,  "Oooie-nackad”  Pitot  tubas  could  be 

7 Inserted  Into  the  static  holes  and  were  also  used  as  Preston  tubes.  The  Pitot  probes  were  CPP  for  which 

dj  was  either  0.419  or  0.613  mm.  The  tubes  emerged  from  the  wall  normally  and  than  curved  over  In  a series 

of  approximate  circular  arcs  to  finish  parallel  to  the  surfece.  Tha  overall  upstream  extension  was  6,36  mn 
for  the  smaller  tuba  and  12.7  ami  for  the  larger.  The  end  faces  were  ground  square  to  the  test  surface,  Tha 
profile  traverses  ware  taken  with  tha  small  tuba,  the  larger  one  being  used  to  supply  suppltmantary  Preston 

8 tube  data.  On  the  centre  line  the  static  holes  extended  at  12.7  mm  Intervals  from  the  first  (X  • 0)  to 

X • 228.5  mm.  There  were  then  holes  at  X ■ 254  and  279.4  an  followed  by  holes  at  60.6  an  Intervals  until 

X • 431.8  mm.  Holes  were  also  drilled  on  lines  36.1  m to  either  side  of  tha  centra  line  at  50.8  an 

Intervals  from  X • 0 to  X • 457.2  mm.  Pitot  traverses  were  made  ’ Uh  the  small  CPP  mounted  In  all  these 
holes  excepting  those  for  X • 467,2  mm.  The  profile  traverse  wa*.  In  each  cate  at  an  X value  5.36  im 
upstream  of  the  static  hole. 

9 The  author  hat  Interpolated  the  stetlc  pressure  data  to  the  X-stetlons  of  the  profiles.  Static  pressure 
wet  etsumed  constant  through  the  layer,  the  cheracterletlc  solution  having  shown  that  the  limiting  Isobars 
of  tht  Ideal  flow  approached  normally.  Tha  total  temperature  was  assumed  constant.  The  boundary  layer  edge 
was  specified  by  fitting  a power  law  to  the  outer  two  thirds  of  the  velocity  profile,  and  the  edge  stagnation 
state  set  equal  to  tha  reservoir  state.  The  effecte  of  finite  static  hole  site  (d^)  were  allowed  for  by  an 
adjustment  In  the  form 

ip  / . 0.0046  (u,  d,/v  ) for  u^  d^  / v < 611 

ip  / • 2.76  for  Uj  dj  / V > 611 

The  fluid  properties  were  evaluated  at  an  Intermediate  reference  temperature  (T*)  and  Sutherland's 
viscosity  lew  was  used.  The  correction  varied  from  1 6 to  1,6  X,  A Pitot  tube  displacement  and  shear 
correction  was  applied  In  tha  fona  of  an  effective  centre-position  displacement  &y  given  In  terms  of  the 
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tube  diemetcr  d by 
P 

d„  d„ 

Ay/dp  - 0,15  - 0.04  (y  ‘ y < 2 d^;  Ay/dp  • 0.15  for  y > 2 dp. 

12  The  editors  heve  repliced  the  author's  assumption  of  Isoenerjetlc  flow  by  the  assumption  of  an  adiabatic 
wall  and  the  Crocco/Van  Driest  temperature  relation.  The  boundary  layer  edge  and  edge  stagnation  state 

13  have  been  retained  at  the  authors'  values.  The  profiles  presented  are  those  for  the  centre  line  In  the 
region  covered  hy  the  designed  pressure  distribution.  In  this  region  variation  of  Mach  number  across  the 
tunnel  Is  small.  The  author  gives  further  data  downstream,  where  the  pressure  gradient  1$  rather  irregular, 

14  and,  although  syimotrlcal,  the  flow  displays  threedimanslonal  variations.  The  author  prasants  CF  values 
reduced  from  the  Preston  tube  measurements  with  the  calibration  functions  of  Sigalla  (1956),  Hopkins  and 
Keener  (1966  - Reference  Temperature)  and  Renter  and  Stalmach  (1967).  The  Hopkins  and  Keener  value  has 
been  selected  for  the  profile  tabulation  of  section  P.  The  other  values  art  given  In  Section  0. 

5 DAT*  70070101  ■ 0120.  PT2  profiles.  NX  ■ 20.  CR  from  Preston  tubes. 

15  Edltora*  comwentt 

The  teat  layer  It  deicribed  at  dote  Intervals  at  It  ptttet  from  a constant  pressure  region  Into  an  advarsa 
pressure  gradient  followed  by  t region  of  constint  pressure.  An  Inspection  of  our  transformed  log-law  plots 
suggeattthat  the  outer  region  hat  not  reached  equIlIbHun  at  the  last  station  presented  here.  We  have  not 
presented  further  profiles  downstreiin  it  the  pressure  history  after  profile  20  Is  rather  random.  The 
pressure  gradient  is  Imposed  as  i reflected  wave,  so  that  normal  pressure  gradients  should  be  negligible 
except  at  the  start  and  end  of  the  APG  (profiles  03,  IS,  16). 

The  wall  tsmperature  was  not  matured,  but  “should  be  between  room  temperature  (leme  as  total  temparature) 
and  the  adiabatic  wall  temparature“ . Wa  havt  arbitrarily  chosen  tha  latter,  but  variation  In  this  range 
should  havi  littia  effact  on  tha  numrical  resulti.  The  profiles  extsnd  In  as  fer  as  tha  momentum  deficit 
peek.  The  power-lew  velocity  profile  determlnetlon  of  the  boundiry  leyer  edge  results  in  a D-state  at  which 
there  Is  still  t mirked  totil  pressure  deficit.  Three-dlmnslonil  effects  (see  f S above)  ere  to  be 
expected  ii  the  length  to  width  ritlo  of  the  tunnel  floor  Is  about  8. 

Comperable  planer  Investigations  are  those  of  Weltrup  I Schetz  - CAT  7104  end  Thornes  - CAT  7401.  Tha 
closest  comparison  It  with  Lawli  at  i1.  - CAT  7201  - who,  however,  used  an  ixliymmtrlc  test  arrengamnt. 
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SKIN  RRICTION  COEFPICIENT  USING  DIFFERENT  CALIBRATIONS. 

A - SIGALLA,  B - HOPKINS  6 KEENER,  C - STALMACH,  VAl.UES  OF  CF  X 10* 


PROFILE 

7007 

A 

CALIBRATION 
8 C 

PROFILE 

7007 

A 

ALIBRATION 

8 

C 

0101 

8.92 

8.22 

8.35 

0111 

B.44 

7.57 

7.98 

0102 

9.11 

8.45 

8.64 

0112 

8.52 

7.68 

8.10 

0103 

9.32 

8.72 

8.77 

0113 

8,23 

7.36 

7.83 

0104 

6.73 

7.96 

6.16 

0114 

7.95 

7.04 

7.65 

OIOS 

8.09 

7.20 

7.62 

Oils 

8,16 

7,27 

7.79 

0106 

8,16 

7.26 

7.59 

0116 

8.80 

7.98 

8.47 

0107 

8,16 

7.24 

7.61 

0117 

9.30 

8.57 

9.01 

0106 

8.52 

7.66 

8.01 

one 

9,80 

9.16 

9.56 

010* 

8,25 

7.36 

7.78 

0119 

10.17 

9.62 

9.96 

0110 

8.23 

7.34 

7.78 

0120 

11.52 

11.38 

11.46 
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CAT  7007  ZWA»rs  BOUNDARY  rONDITlONS  AND  EVALUATED  DATA.  31  UNITS. 


RUN 

MD  * 

TA/TRA 

RER2M 

CF  • 

H12 

II12K 

PH 

PO 

R * 

POD* 

Pi)/PD* 

RED2D 

C(3 

H32 

tl53K 

TW 

TO 

RZ 

TOD* 

SN  » 

02 

PI2 

HU2 

02K 

UD 

TR 

70070101 

R.0203 

1.0000 

1 .0435*704 

o.2?on*-04 

7.8480 

1.3617 

4.4452"*03 

4.4452*903 

•t. J3U0"-0J 

l.R7J0'*06 

1.0000 

3.5786*704 

NM 

1.8284 

1.8017 

2.7106*»02 

6.4566*901 

INETNITC 

2.6i|(iA"«02 

0.0000 

5.6166*-C4 

NC 

0.1453 

1,0525**03 

6.7231*T02 

T.1106“902 

7007010? 

0.0206 

1.0000 

1.0634*704 

8.4500**04 

7.8142 

1.3442 

4.4«IU“ao3 

4.4414*903 

b.3500"*03 

t.47}0"*06 

1.0000 

3.6473*704 

MM 

1.8332 

I.807T 

2,7106*902 

6.4554*901 

INFINITE 

2.9i|lli(»  + 02 

0.0000 

5.7291"-04 

NC 

0.1496 

1.0625**03 

6.7232*902 

2,7106*902 

7007010S 

O.0IS6 

1.0000 

1. 0773*704 

8.7200**04 

7.8485 

1,3626 

4,5044*903 

4.5044*903 

1.90S0«-0? 

1.«710»*06 

1.0000 

3.6880*704 

NH 

1.8240 

1.7465 

2.7107*902 

6.4641*901 

INFTNTIE 

2.Rll«4“*02 

0.0000 

5.77«4*-04 

NC 

0.1444 

1.0415“-('3 

6.7212*902 

2.7107*902 

/007010A 

1.93R2 

l.OOOU 

1.1807*704 

7.0600**04 

7.5814 

1.3547 

1,0548*904 

1.0548*904 

1.17b0"-0? 

1.47]R''«a6 

1.0000 

5.4210*704 

NM 

1.8221 

1.7454 

2.7130*902 

7.1843*901 

infinite 

2.4RRR''T02 

0.0000 

5.8878*~04 

NC 

0.1432 

1,0444**03 

6.6882*<02 

2.7130*902 

7007010S 

3.a2B0 

1.0000 

1.2481*704 

7.2000*-04 

7.1351 

1.3868 

1.2207*904 

1.2287*904 

R.aRSO'-OZ 

l.R734"*06 

l.OOOO 

4.1375*704 

NM 

1.8044 

1.7798 

2.7162*102 

7.4446*901 

infinite 

2.R4(l4"*a2 

0.0000 

5.8712*-04 

NC 

0,1402 

1.0971**03 

6.6414**02 

2.7162*902 

70070106 

3.7270 

1 .0000 

1.4180*704 

7.2600**04 

7.0156 

1.3841 

1.4036*904 

1 .«036*90« 

S.7150"-0? 

1.4713M06 

1 .OUOO 

4.54e7*7«4 

NM 

1.8132 

1.7831 

2.7460*902 

7,8644*901 

infinite 

2.4733"t02 

0.0000 

5.456O"-04 

NC 

0,1387 

1.0744**03 

6.6241*902 

2.7460*90? 

70070107 

3.6044 

1.0000 

1.5731*704 

7.240n**04 

6.7578 

1.4154 

1 .6520*904 

1.6520*904 

o.oaso'oo? 

1.4713"*06 

1.0000 

4.6043*704 

NM 

1.7442 

1.7664 

2.7524*902 

8,2541*901 

infinite 

2.4767*702 

0.0000 

5.O'151*-04 

NC 

0.1352 

1.0733**03 

6.5757*902 

2.7524*902 

7007010A 

3.5375 

1.0000 

1.6304*704 

7.6600**04 

6.6254 

1,4300 

1,8242*904 

1 ,8242*904 

a.2sso">oj 

1.4713*706 

1.0000 

4.6460*704 

NM 

1.7821 

1.7557 

2.7534*902 

8.4433*901 

infinite 

2.4750*702 

0.0000 

5.7018*»0i| 

NC 

0.1324 

1.054«"-03 

6.5365*902 

2.7534*902 

70070106 

3.4640 

1,0000 

1.7434*704 

7.3500**04 

6.4277 

1.4374 

2.0305*904 

2,0505*904 

R.5?50"-0J 

1.4713*706 

1,0000 

4.4676*704 

NM 

1.7804 

1.7525 

2.7587*902 

8,7564*901 

INFINITE 

2.4772*702 

O.flOOO 

5.4300**04 

NC 

0.1307 

1.0720“*OS 

6.4492*902 

2.7587*902 

700701  1(1 

3.3456 

1,0000 

1.4240*704 

7.3400**04 

6.2865 

1.4528 

2.2345*904 

3.2545*904 

1.07Ra-«01 

1.4713*706 

1,0000 

5.1877*704 

NM 

1.7644 

1.7437 

2.7628*902 

4,0105*901 

INFINITE 

2.4784*702 

0,0000 

5.4745**04 

NC 

0.1284 

1.0813**03 

6.4625*902 

2.7628*902 

70070111 

3.3412 

l.OOOU 

2.0116*704 

7.5700**04 

6.1407 

1.4504 

2.4223*904 

2,4223*904 

l.2O6*i*-01 

1.4713*706 

1 ,0000 

5.3104*704 

NM 

1.7668 

1.7437 

2.7634*902 

4.21,'4"901 

INFIIIITE 

2.4778*702 

0,0000 

5.4560**04 

NC 

0.1264 

1,086A“*03 

6.4245*902 

2.7634*902 

7007011R 

3.2661 

1,0000 

2.2101*704 

7.6800**04 

5.4534 

1.4574 

2.7028*904 

2.7028*904 

l.iJH"-01 

1.4720*706 

l.OOOU 

5,6771*704 

NM 

1.7625 

1.7348 

2.7354*901 

4,3467*901 

INFII.IIF 

2,4444*702 

o.noou 

5.4404**04 

NC 

0.1248 

1,0624**03 

6.3474*902 

2.7354*902 

70070UJ 

3,1740 

1,0000 

2.4455*704 

7.3600**04 

5.7744 

1.4827 

3,0478*904 

3,0478*904 

l.R6US"-31 

1.4713*706 

l.'IOOO 

6.0355*704 

NM 

1.7471 

1.7267 

2,73 18*902 

4,7714*901 

infinite 

2.4444*702 

0.0000 

6.07«?*-04 

NC 

0.1214 

1,0774"*03 

6.2883"91>2 

2.7348*902 

7007011U 

3.0722 

1 ,0(1110 

2.7470*704 

7.)400*-64 

5.5414 

1.4477 

3.5458*904 

3.5458*904 

1.5S7S“-01 

1.4713*700 

1 .('0  00 

6.5202*704 

NM 

l.f«27 

1,7203 

2.7«14"902 

1.0374*902 

INFINITE 

2,4056*7112 

o.ouoo 

6.3542**04 

NC 

0. 1 185 

l.»i!0*-“>03 

6.2737*902 

2.7414*902 

700701  IS 

2.4067 

l.OOOU 

3,0651*704 

T, 2700**04 

5.3258 

1.4495 

4.0863*904 

4.0863*904 

1.71RS--01 

1.4713*706 

1.0000 

7.0325*704 

NM 

1.7410 

1.7184 

2.7444*902 

1,0754*902 

INFINITE 

2.4930*702 

0.0000 

6.5564**04 

NC 

0.1160 

1.1005**03 

6.2048"9O2 

2.744«'’902 

70070116 

2,4640 

1.0000 

5.14.»5*704 

7,O600**04 

5,1858 

1,4646 

4.2282*904 

4,2262*904 

l.am5"“0l 

1 .47  13*  706 

1 ,000(1 

7.1455*704 

NM 

1.7553 

1.7344 

2.7465*902 

1.0863*902 

INFIMTF 

2.4450*702 

0,0000 

6.5635**04 

NC 

0.1163 

1.0855**03 

6.1434*90? 

2.7465*902 

70070117 

2.463I> 

1.0000 

3.?04O*7n4 

J.S700*-04 

5.0644 

1.4271 

4.2313*904 

4.231  3*  904 

l.96BS"-01 

1.4713*706 

1.0000 

7.2079*704 

■IM 

1.7740 

1.7538 

2.7460*902 

1 .0863*902 

infinite 

2.0444*702 

0,0000 

6.6045**04 

NC 

0.1176 

1.0786**03 

6.1424*902 

2.7460*902 

700701  KJ 

2,4378 

1 ,UO00 

3,1332*704 

4.1600**04 

5.0581 

1.4162 

4.2718*904 

4.2718*904 

E.0'»5'5"-01 

1.4727*706 

1.0000 

7.1345*704 

NM 

1.7760 

1.7585 

2.7416*902 

1,0872*902 

INFINITE 

2,4644*702 

0,0000 

6.5254**04 

NC 

0,1175 

l,0478"*(i3 

6.1834*902 

2.7416*902 

70070116 

2.4725 

1,0000 

3.2»97*704 

4.6200**04 

5.0156 

1.3845 

4.1783*904 

4.1761*904 

E.ZEEV’Ol 

1.4727*706 

1.0000 

7,3416*704 

NM 

1.7420 

1.7751 

2.7842*902 

1.0777*902 

INFINITE 

2.4022*702 

0,0000 

6.7267**04 

NC 

0.1140 

1,05B2"*03 

6,1871*902 

2.7842*902 

70070120 

2.4742 

1,0000 

3.1354*7'i4 

1.1380**03 

4,4061 

1.3403 

4.1677*904 

4.1677*904 

2.07tB».01 

1.4727*706 

l.OOOO 

7.1683*704 

NM 

1.8174 

1.8024 

2,7721*902 

1.0721*902 

infinite 

2,9644*702 

o.oono 

6.5331**04 

NC 

0.1208 

4.a474'‘.()4 

6.  1751*902 

2.7721*902 

7007-C.l 
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T 

y 

PTS/o 

pyPO 

To/TDD 

• l/MD 

u/un 

T/10 

MHO/RrlOl; 

1 

0 . 00-10"  *0(1 

1 ,nono"*ou 

MM 

0.92062 

0.00000 

o.onooo 

3.88961 

o.uoono 

2 

S.OoIA'-OO 

?.P73q"*oo 

JjM 

0. loos') 

0.35590 

0.57527 

2,91520 

0.19612 

5 

5.902i)"-00 

J.'1103“*OU 

t|M 

o.-isiso 

0.37315 

C.l.2163 

2. '77280 

0.22421 

0 

9.0678"-04 

o.pooo'you 

0.95700 

0.42U62 

0.u«ll3 

2.54902 

0.26721 

5 

1 .22o3""03 

0.1342“+00 

fJM 

0.96102 

0,  '46218 

0.71  691, 

2.00427 

0.29820 

■p 

l.SOi9*-OI 

S, J8T9"*00 

fP* 

0. 96003 

0.49043 

0.74292 

2.2947  5 

0.32375 

7 

2.176B*-0I 

6.'(«6S"*0Q 

0.96925 

0.53761 

0.78268 

2,11947 

0.36926 

a 

2,01l8"-01 

7,3561"*i)0 

.JM 

0.97286 

0.57'500 

0.01126 

1,98782 

0.00812 

9 

l.ddSS’-OS 

«.I0J7“*00 

NM 

0.97S91 

0.O09I5 

0.83056 

1,87702 

0.04462 

10 

a.0BlS“>05 

9,04H)"*O0 

MM 

0.97872 

0.64225 

0.85553 

1.77051 

0.08213 

11 

<t.7168"-0S 

R.ind’ioo 

MM 

0.98128 

0.67020 

0.87020 

1.68128 

0.51996 

12 

5.J51S"*0S 

1.062«"+01 

MM 

0.98369 

0.70602 

0.B9130 

1,59586 

0.55923 

II 

5.9868"-0S 

i.iaii"T0i 

MM 

0.98607 

0.73961 

0.90601 

1,50719 

0.60205 

Id 

6.621li"-a3 

).52So"*ftl 

MM 

0.98899 

0.78010 

U.9280S 

1.00087 

0.66208 

IS 

7.2568"-0> 

l.O571“*01 

MM 

0. 99101 

0.82016 

0.94032 

1,11285 

0.719P9 

16 

7.891B"-0I 

1 .SM2"  + 01 

MM 

0.99327 

0.857J7 

0.95666 

1,20502 

0.76819 

17 

9.1618"»0S 

1.7962"«01 

MM 

0.99616 

0.91793 

0.97682 

1.13242 

0.86259 

in 

i.o<(i2**oa 

1 .9869"*01 

r|M 

0.99859 

0.96667 

0.99110 

1,05119 

0. 94280 

D 19 

1 . ltt20'-02 

2,1229"Ani 

rjM 

1.00000 

1.00000 

1.00000 

1. 001)00 

1.00000 

20 

l.l702*-02 

2.151 l"«01 

MM 

1.00028 

1.00681 

1.00170 

0,98995 

1.01191 

21 

l.lS29“-02 

2.1693"t01 

NM 

1.00005 

1.01113 

1.00283 

0,98365 

1.019(49 

22 

1.19S6"-02 

2.I7SS"T01 

mm 

1.UU050 

1.01310 

1.00337 

0,98050 

1.02312 

INPUT  VAPUaiLS  r,U/UD  (ISOEMERCETtC)  ASSUME  PMpn  AND  VAm  DRIEST 


78070105  21'MRTS  PROFILE  TASULAlIOli  S3  POINTS*  8ElTA  AT  »OtNT  2(1 


I 

y 

PT2/P 

P/PD 

TO/TOD 

N/MD 

U/UO 

T/IC 

PHO/RMOD 

1 

o.ooou* 

♦ 00 

i.oooo’tno 

IN*) 

0.92209 

0.00003 

0.04000 

3.62101 

0.40000 

i 

2.0638* 

• 00 

2,3570*+00 

NM 

0. '44100 

0.30915 

0.52610 

2.B9613 

0.18166 

3 

3.3608* 

-00 

2.6993“y00 

N»‘ 

0.90725 

0.31871 

0.56518 

2,78414 

0.24298 

0 

7.1370" 

-00 

1.5132"t00 

N« 

0. 95002 

0.39900 

0.61781 

2.5552S 

0.20961 

S 

1.0358* 

-03 

0,iah9"40() 

N« 

0.95878 

0.00220 

0.08025 

2,59410 

(1.21578 

6 

1.3513* 

-0.1 

0,6810*400 

IIP 

0.96189 

0. '17129 

0.71301 

2.28891 

0.31151 

7 

1.6608* 

-01 

5.0966“*00 

NA- 

0.  46430 

0,49029 

0.73443 

2.20765 

4,53287 

8 

1.9663* 

-03 

5.M(16"tOO 

NP 

0. '46655 

0.51620 

0.7537(1 

2,1.1222 

0.35351 

9 

2.6213" 

-01 

6.3500*400 

IIP 

0.97061 

0.55815 

0.18806 

1,99554 

0.30511 

10 

5.2561* 

-05 

7.0720*400 

NH 

0.97571 

0.59101 

0.81290 

1,88911 

0,03026 

U 

3.8911* 

•v3 

8.0145*400 

NP 

0.97710 

0.65202 

0.80089 

1.76790 

0,07563 

12 

0.'j261* 

-01 

9.2363*400 

N“ 

0.98131 

0.68189 

0.67110 

1,61210 

0,53370 

13 

5.1611" 

-0.3 

1.0205*401 

IIP 

0.980418 

0.71869 

0.09102 

1.51805 

0. 57703 

10 

5.7963" 

-01 

1.1105*401 

IIP 

0.9H60S 

0.75263 

0.90659 

1,45719 

0..23OO 

IS 

6.0513* 

-01 

1.2079*401 

NM 

0.98862 

0.78090 

0.92370 

1.58  082 

(1,66702 

l6 

7.0665* 

•01 

1.1155*401 

NP 

0.99080 

0.82055 

0.91907 

1.50976 

4,71698 

IT 

7.7011" 

•01 

1.4269*431 

NP 

0.99290 

0.85555 

0.95310 

1,20017 

0.76852 

18 

0.9715" 

•03 

1,7025*491 

|4P 

0,99716 

0.91709 

0.98150 

1.09610 

n.S95'lS 

19 

1.0201* 

•02 

1,8885*401 

N“ 

0.99951 

0.98376 

0,9Pb86 

1,41605 

4.98072 

0 20 

1.10j7* 

•02 

1.9306*401 

NP 

1.00000 

1.00000 

1.00000 

1.00000 

1.00400 

21 

1.151I" 

-02 

1 .9695*401 

1.00010 

1.00792 

1.04217 

0.988A2 

1. 01371 

22 

1.1658" 

-02 

1.9651*401 

||M 

1.90039 

1.00912 

1. 011249 

0,98691 

1.01576 

23 

1.17j5* 

-02 

1.9727*401 

IIP 

1 .(40047 

1.01113 

1.04344 

0.98005 

1.01929 

INPUT 

VAOIAULL'S 

y,u,'i.'o  (IS0£N£rcetic) 

ASSUME  p»pr 

AND  VAN 

DRIEST 

70070109  2.4ART3 

PBOriLC 

TABULATION 

20 

PCINIS,  OELTA  AT  POINT  23 

I 

Y 

PT2/P 

P/PO 

TO/TOD 

N/i1D 

UFUD 

T/IO 

RHn/RHnD«U/UD 

1 

0.0000*400 

l,fl0fl0*+00 

N« 

0.92659 

0.00000 

0.04000 

3.15027 

0,00000 

2 

2.063e*-9O 

2.2279*400 

NP 

0.90679 

0.52790 

0.52456 

2,55868 

0.20502 

1 

3.8608*-0O 

a.«550*»00 

HP 

0. 90912 

0.35110 

0.55400 

2.09021 

0.22209 

0 

3.2070"-00 

2.7161*400 

HP 

0.95161 

0.37552 

«. 58380 

2.01711 

0.244152 

S 

6.502O*-0O 

2.90J5*tOO 

NP 

0.95529 

0.39191 

0.60310 

2.56815 

0.25067 

6 

7.7978*-00 

5.0870*480 

NP 

0.95086 

0.40726 

0.62060 

2.52210 

0.2672e 

7 

1.0558*-03 

J.l68rt00 

NM 

0.95710 

0.02956 

0.60511 

2,25539 

0.28605 

S 

1.3515"-01 

3.7278*400 

IIP 

0.95986 

0.05656 

0.67317 

2.17507 

0.30958 

9 

t.66S8*-01 

0,4509*400 

NP 

0.66216 

0.07950 

0.69600 

2.19052 

0.3301  1 

10 

t.9863‘-05 

0,0559*400 

IIP 

0.96078 

0.58601 

0.72125 

2.81169 

0.35540 

11 

2.30J9"-03 

0,7871*480 

NP 

0.96680 

0.52697 

0.70010 

1,97207 

0.37522 

12 

2.621I*-05 

5.2018*400 

NP 

0,96917 

0.55206 

0.76150 

1.90510 

0.0001  8 

15 

3.2561"-0S 

6.0591*400 

N« 

0.97556 

0.60050 

0.79991 

1.774I0C 

0.05081 

10 

J.8911*-01 

9,7082*480 

NP 

0,97753 

0.60685 

0.81298 

1.65830 

0.50231 

13 

0.52o5"-0> 

7.9720*480 

NM 

0. 98109 

0.69657 

0.86078 

1.50219 

0.56075 

16 

5.1413’-0J 

9,1510*400 

NP 

0.98542 

0.7095, 

0.S9520 

1.02787 

U ,62750 

17 

S.796l“-05 

1,0277*401 

HP 

0.98863 

0.79650 

8.91900 

1,11211 

0.69000 

18 

6. 0111*. 05 

1.1027*401 

NM 

0.69150 

0.80280 

0.90059 

1.20709 

0.75J7S 

19 

7.0665"-0I 

1.2629*401 

NP. 

0.99019 

0.88706 

0.95960 

1.17020 

0.82981 

20 

7.70n*-01 

1.1S51*481 

NP 

0.99656 

0.95061 

0.97632 

1,14(1641 

0. 88705 

21 

S.3565*-01 

1.0670*401 

NP 

0.99880 

0.95869 

0.98611 

1.05005 

0.93185 

22 

e.9Tn*-oi 

1.5088*401 

NP 

0.69921 

0,98550 

0.96061 

1.02115 

0.97212 

D 23 

9.0957*-01 

1,5919*401 

NM 

1.U90D0 

1.00080 

1.00000 

1.V4000 

1 .44000 

24 

9.606l*-05 

1.5559*401 

NM 

0.99905 

0.98825 

0.99622 

l.nitJi 

0.98010 

INPUT  VARIABLES  T^U/UO  (ISOCNCRCETIC)  ASSUME  pipo  AND  V«N  ORIEST 


7007-r-2 


70O7O11H  2ri*«T3  PROFTLE  TAOOLATIOH  ll  POINTS,  3CUTA  AT  POINT  i\ 


I 

T 

PTJ/P 

p/pr> 

TO/TO^ 

M/MD 

u/iin 

T/TD 

PhO/PHOO^U/UD 

X 

0,UOllO"+UO 

1 .oaoo'too 

o.9saoa 

0,00000 

0, Dsono 

2 ,691 3b 

n, 00000 

E. Ab36"-JA 

1 .97'17'Anu 

riM 

0,94946 

0.i57ia 

O.OcbSR 

2.2S730 

11.22442 

) 

1.86Vn“-J<l 

?.  HSS'tOO 

NM 

0-95141 

0.35937 

0.53'll3 

2.20PA3 

n. 24182 

4 

5.2tl70“-0ll 

E,  3'l33“t''0 

NM 

0.955S5 

0.353?9 

0.'j6275 

2.1SS72 

0.26105 

fc.snja’-oii 

?.V0*8"aOO 

N»^ 

0.95‘i0a 

0.30957 

0.SS16D 

2.11913 

fl,2T44ft 

0 

7.7V7a'-o« 

2.40I3"»00 

NM 

O.QSu!  1 

0, ‘41157 

Q.'imn 

2.09200 

fl,2H<4S6 

7 

1 ,035a"-ui 

^.IlSb'TOO 

hM 

0.95701 

0.45137 

0.1,1719 

2.0U709 

0.30149 

a 

l.iSl3"-01 

3,0'IR7“*00 

0.96JI 3 

0,45565 

O.b'JAOU 

1 ,99  1 A9 

0.52285 

9 

1 .b69S"*03 

3.J53l*tOO 

o.96ias 

0.47  124 

0.06219 

1.90971 

0.33963 

ig 

1 .96<il"-0S 

3.A9S3"+00 

UM 

0.96374 

0.495P6 

0.6H3n7 

l.90??l 

0,35909 

1 1 

i.J03S"-0S 

3.72<)2"*00 

NM 

0.96549 

0.51  Ibd 

0.70167 

l.aSPbO 

0.37752 

la 

A.01S7"A»0 

NW 

0.96754 

0.53767 

0.7P2S7 

1.807SS 

0.39992 

t3 

NM 

0.97159 

0.55395 

0.76292 

1.70690 

0,44697 

14 

s.AO'iy’toa 

U*f 

0.97595 

0.63551 

O.an.SH'j 

1. 59800 

0.3n29o 

1$ 

'I.ISll’-OS 

6.32A7"t00 

t|k' 

0.9H053 

0.69334 

O.U'KITS 

1.08039 

0,56909 

tb 

S.l6n"-3J 

7.'I01u”aSO 

f|M 

0.95509 

0.7S453 

o.asisa 

1,37102 

0.64444 

17 

S.7R(.i"-0J 

H.A6S7"*0ft 

UM 

0.95963 

O.fl?079 

0.92059 

1.25796 

0.73181 

la 

6,'iTI3’-03 

I.0025**«l 

MM 

C.V9375 

0,aH645 

0.9S291 

1.15555 

0.aP463 

19 

7.06b3"-tl3 

1.13S7"»(M 

NM 

0.907m 

0.94634 

0.97901 

I.07O20 

0,91476 

ao 

7.70n"-33 

1 .217'j"»ni 

NM 

0.'?9J1)4 

0,9«1?9 

0.99292 

1,02385 

0.96979 

ai 

7.saoi"-03 

t .P6?5'*Ol 

NM 

l.OOoOO 

i.oooou 

1 .onono 

1 . 0 0 9 0 0 

1,00000 

a.3363'-V3 

1 .A5S5"*01 

MM 

0.999PS 

0.99712 

0.99893 

1,00363 

0.99532 

INPiJT  VA'lAiLf.S  Y,(l/ilD  ( 130EflERGF.TICl  ASSUME  P»P(j  AID  VAN  ORUST 


70070117  2WART3 

PROFILE 

TABJI.AT10H 

24 

POIMTSi  DELTA  AT  POINT  23 

I 

Y 

BT2/P 

P/PD 

TO/TOD 

M2MD 

U/UD 

T/TD 

RH0/RH0D8U/UD 

( 

; 1 

O.OOOO'.OO 

i.oooo“»oo 

NM 

0.93373 

0,00000 

0.00000 

2.57579 

O.OOOOO 

2 

2.4b38'«04 

2.22?5"t0n 

NM 

0.954U3 

0.38265 

0.55342 

2.09178 

0.26457 

3 

3.860*"-04 

2.47b5"*0(l 

NM 

0.95665 

0.41284 

0.588V.T 

•1.02944 

0.28960 

f 9 

5.2070*-04 

2,6799"»00 

NM 

0.95061 

0.43511 

0.61271 

1.98297 

0.30899 

1 s 

6.5024*-04 

2.S085“«'IO 

NM 

0.95970 

0.44851 

0.62710 

1 ,95489 

C.3.i078 

0 

7.797S*-0't 

2.9195'*0O 

NM 

0.96078 

0.45972 

0.63889 

1 ,95140 

0.35079 

7 

1 .0338"-0i 

3,144b“*00 

NM 

0.96270 

0.48151 

0.66121 

1.68573 

0,35064 

; a 

1,3513'*0S 

3.3b45N00 

llM 

0.96449 

0,50178 

0.68127 

1,84335 

0.36958 

1 9 

l,bbart"-03 

3.5S98*«0O 

NM 

0.96600 

0,51906 

0.69783 

1 .80742 

0.36609 

; 10 

1.9.b3’-C3 

3.78,’b"t00 

NM 

0.96765 

0.53802 

0.71544 

1 ,76824 

0.40460 

U 

2.3O38«-03 

4.0l.3a'7O0 

NM 

0,96929 

0,55699 

0.75299 

1.72940 

0.42355 

2,b2l3"-03 

4,2643**00 

NM 

0.97097 

0.57680 

0.74968 

1.68950 

O.443T6 

1 u 

3.25«3"-03 

4.83te*700 

NM 

0.77452 

0,61920 

0.78451 

1,60520 

0.46873 

> 14 

l,89l3«-03 

5,5304*i00 

NM 

0.978111 

0.66758 

0.42109 

1.51278 

0.84278 

1 '5 

4.32*5*-05 

4. 3110*700 

NM 

0.98225 

0,71773 

0.05571 

1,42141 

0.60201 

' tb 

S.lblS'-OS 

7,2347*700 

NM 

0.98624 

0.77273 

0.8901  1 

1.32688 

0.67083 

17 

3.79b3"-«3 

8.2308*700 

NH 

0,98997 

0,82793 

0.92125 

1.25812 

O.744OT 

i 

b,43n"-03 

9,2034*700 

NM 

0.99317 

0,87846 

0.94705 

1,16226 

0.81483 

I >’ 

7.06b3“-03 

1.0095*701 

NM 

0.99577 

0,92231 

0.16755 

1.19049 

0.97919 

1 20 

7,7013“-(l5 

1.0731*701 

MM 

0,99746 

0,95215 

0.98065 

1,06051 

0.92467 

e.33b3*''03 

1.1102*701 

NM 

0.99839 

0,96949 

0.98781 

1,05815 

C. 95151 

22 

«.97l3"-03 

1.1252**01 

NM 

0,99476 

0.97629 

0.99058 

1,02950 

0.96220 

0 23 

9.0272"-O3 

1,1781*701 

NM 

1. 00000 

1.00000 

1.00000 

1,00000 

1,00000 

1 

9,b0o3"-03 

1.126J'’*01 

NM 

0,99879 

0,97682 

0.99080 

1.02883 

0.96303 

! INPUT 

3 

( 

VA4IA3LES  Y 

u/uo  (tsoENERoenc) 

33SUHL  PipD  AND  VAN 

DRIEST 

1 700TQ12C'  7UNT3 

PROFILE 

TABUtATinU 

26 

POINTS,  DELTA  AT  POINT  24 

I 

Y 

PT2/P 

P/PO 

TO/tod 

M/MD 

U/UU 

T/1C 

RriO/RHf/D«U/UD 

1 

O.OOOO'TOO 

1 .0000**00 

NM 

0,93356 

o.ooooo 

0.00000 

2,56518 

0.00000 

2 

2.4638"-04 

2.8331*700 

NM 

0,95983 

0.44940 

0.62884 

1,95826 

0,32114 

3 

3.bb0S''*04 

3.2711*700 

NM 

0.96356 

0.49151 

0.67201 

1.116931 

0,55950 

4 

5.2070"-04 

3.4o37*7(IO 

NM 

0.96506 

0.50480 

0.68885 

1.83209 

4.37561 

S 

b.5024*-04 

3.6090*t0a 

NM 

0.96619 

0.52143 

0.70084 

1 ,80657 

0.56794 

6 

T.7978"-04 

3.73Ol"*0O 

NM 

0.96709 

0.55171 

0.71041 

1.78516 

0.39196 

7 

1.03S8*-0i 

3.98b3"*00 

NM 

0,96671 

0,55036 

0,72735 

1,74657 

n. 41644 

a 

1.3513*-i)3 

4.1075*700 

NM 

0.97029 

0.56475 

0.74350 

1.70890 

0.43508 

. 9 

1 ..bBS'-OS 

4.4017*700 

NM 

0.97169 

0,58524 

0.75754 

1,67549 

0.45215 

to 

l.9«bS”-05 

4,6220"70a 

NM 

0.97307 

0.60177 

0.77120 

1.64239 

0,4695b 

1 1 

2.303S"»03 

4.8470**00 

NM 

0.97442 

O.btOOb 

0.78427 

1. 61016 

0,46708 

12 

2,b213''«03 

5.0071"*00 

NM 

0.97581 

0.b3503 

0.79748 

1.57705 

0.50568 

13 

3.25b3“"03 

5.8288*700 

NM 

0.97472 

0,67149 

0,82449 

1.50761 

0.54668 

14 

3.8913"«03 

8,1609*700 

NM 

0.98146 

0.70704 

0.84912 

1.44226 

0,56874 

15 

4.S2b3"*03 

6.8509*700 

NM 

0.98446 

0,74766 

0.87552 

1.37064 

0,65862 

lb 

5.tbl3'-33 

7,6001*700 

NM 

0.98748 

0.79058 

0.90091 

1,29659 

0,69376 

1; 

5,79b3'-OI 

8.4064*700 

NM 

0.99040 

0.83429 

0.92493 

1.22907 

0,75254 

lb 

6.43I3*>03 

9.1792*700 

NM 

0.99291 

0,67408 

0.94513 

1.16918 

0.80837 

r 19 

7.06o3"-0l 

9.8980**00 

NM 

0.99505 

0.90953 

0.96190 

1.11846 

0.86001 

20 

7.70l3"-05 

1 .05I6**01 

NH 

0,99672 

0.93894 

0.97500 

1.07626 

0.90422 

21 

a,3ib3'-03 

1.0894"*01 

NM 

0.99789 

0.95640 

0,98246 

1,05511 

0.93115 

22 

«.9713*-03 

1.1107*701 

NM 

0.99822 

0,96623 

0.98652 

1.04244 

0.94635 

23 

9.b063'*03 

1.1205*701 

NM 

0.99846 

0.97066 

0.98854 

1,03676 

0.95350 

0 24 

I.01t0"-02 

1.1865*701 

NM 

1.00000 

1,00000 

1 .00000 

l.OOOOO 

I.OOOOU 

25 

1 ,O241*<02 

1 .1450*701 

NM 

0.99906 

0.98204 

0.99294 

1,02232 

0.97126 

2b 

1.0876"-02 

1,185u*701 

NM 

0,99999 

0.99972 

0.99989 

1.00434 

0,99955 

INPUT  VAPIAUttS  V,U/UU  (ISOENERGETICJ  ASSUME  PiPD  AND  VAN  JHICST 


710I-A- 


N : 3.5  falling  to  2.B 
R THETA  X 10'^  : 18-42 
TH/TR  : 1.0 

7101 

7PG  - APG 
AW 

Continuous  wind  tunnel  with  ssywmetric  flexible  nozzle.  U • H ■ 0.16  m. 

0.26  < PO  < 0.40  riN/mZ.  TO  ; 307  X.  Air:  Dewpoint  < 246  K.  14  < R£/m  X 10'^  < 30. 

STUREK  U.B.  tnd  DANBERQ  J.E.,  1971.  Suptrsonlc  turbulent  boundiry-Uytr  In  tn  edvirst  presture  gr«d1int. 
Oit*  tabulation.  Dept.  Nech.  A Aerotp.  Engrg.  Univ.  Delaware.  Tech.  Rep.  No.  141. 

And  Danbarg  J.E..  Sturek  W.B.  Private  cuiwunicatlona,  Sturek  1973. 

Alio.  Extentive  bibliography  referring  to  laar  experiment  lifted  under  Sturek  or  Stui'ek  A Oanberg  1970>74. 


1 The  teita  took  place  on  a ramp  forming  a continuation  of  the  flat  teat  wall  uppoaite  the  flexible  plate 
norjie.  The  teat  aection  extended  SB9  mm  downatream  from  the  nozzle  exit  plane  (X  ■ 0).  The  curved  ramp 
atarted  with  a faired  atep  (A  Y • 0.2SA  mm)  at  X ■ 30S  mn  vith  a maximum  height  and  aurface  inclination 
of  33,6  naa  and  14.6S°.  The  coordinates  are  given  in  table  1.  The  teat  zone  includes  a ZPQ  region  before 
the  ramp  (from  X > 0 to  X ■ 0.279  m)  followed  by  a simple  wave  iaentropic  compreaaion.  The  teat  surface 
was  allowed  an  hour  to  settle  to  a bulk  equilibrium  temperature.  Thus  only  small  local  heat  transfer  it 
likely,  as  a consequence  of  the  variation  of  recovery  temperature.  The  aurface  was  'polished  to  a mirror 

2 finish"  and  tha  mean  dimenaiottt  were  held  to  0.02S4  mm.  The  Hach  number  in  the  ZPQ  region  was  constant 

3 within  limits  of  t O.Ol.  A achlieren  photographic  study  indicated  that  natural  transition  occurad  In  tha 
nozzle  region,  the  transition  zone  extending  from  X • - 0.6  to  X ■ - 0.35  n.  The  teat  boundary  layer  was 

4 formed  in  the  favourable  pressure  gradient  of  the  nozzle  (throat  at  X « • 1.2S  m).  The  temperature  of  the 

5 metal  test  wall  was  constant  within  about  t 1 K.  Oil  flow  visualisation  did  not  show  appreciable  divergence 
of  the  streamlines  near  the  centreline,  but  streamlinea  near  the  side  walls  diverged  considerably,  Wall 
pressure  measurements  on  lines  normal  to  the  centra  line  at  the  last  three  stations  on  the  ramp  showed 
that  the  lateral  pressure  gradient  was  very  small  compared  to  tha  streamwiae  pressure  gradient.  The 
values  are  presented  graphically  in  figure  B of  Sturek  A Oanberg  1972a. 

6 Wall  static  pressure  was  measured  by  six  static  holes  of  1.02  mm  diameter  on  the  centre  line  at  the 
measuring  stations  on  the  remp  and  tha  test  wall.  Eight  additional  meaiurcmanta  were  made  upstream  on  the 
test  wall,  and,  with  11  holes  of  0.64  ms  diameter  on  lines  normal  to  the  flow  at  the  last  three  measuring 
stations.  The  holes  were  drilled  normal  to  the  local  surface.  For  the  test  described,  the  wall  temperature 
was  monitored  at  one  station  (X  ■ SO. 6 mm)  in  tha  ZPQ  region.  The  wall  shear  stress  was  determined  using 

a Proston  tuba  of  3.18  am  diameter. 

7 Tha  total  temperature  probe  used  was  a wedge  recovery  probe  formed  by  placing  an  iron  constantan  thermo- 
couple Junction  (diameter  0.127  mm)  at  the  centre  of  the  leading  edge  of  an  insulated  wedge.  The  probe  was 

calibrated  in  the  •*ange  l.S  < H < 3.6,  and  for  lower  Hach  numbers  the  calibration  was  extrapolated  using 

the  trend  of  the  data  of  Spangenberg  (1966),  The  Pitot  probe  was  a FPP  for  which  h|^  • 0.127  (E),  h2*  0.076, 
bj  • 1.68  (E)  and  62  • 1.S2  asn.  Two  static  pressure  probes  were  used.  One,  a CCP  for  which  a ■ 10^, 

d ■ 1,27,  ■ 12.7,  I2  ■ 19  MS  with  two  holes  of  0.34  mai  diameter.  The  other  was  a flat  plate  probe 

approximately  36  mm  squere.  The  leading  edge  was  chamfered  on  the  underside  (which  was  curved  so  as  to 
fit  flush  with  the  model)  at  20^  and  ten  1.03  mm  diameter  static  holes  were  drilled  at  3 mm  intervals 
along  a line  26.6  mm  back  from  the  leading  edge.  At  two  stations  a constant  tamperatura  hot-wire  probe 
(d  ' 0.0063,  1 > 2.64  mm)  was  used  for  the  measurement  of  fluctuating  quantities. 

B Profiles  and  Preston  readings  were  made  at  the  same  nominal  X values,  X ■ 162.4,  203.2,  264,0,  433,1, 

468. 8,  484.6,  610.8  end  636,7  mm  all  on  the  centre  line  (Z  ■ 0).  The  coordinates  and  local  surface  slopes 
of  the  measuring  stations  are  given  in  table  2.  The  results  are  presented  for  Y values  corresponding  to 

PO  measurements. 
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9  Thg  H>  «nd  TO  viluet  in  the  ttbiss  are  Intirpolated  from  smoothgd  curves  such  as  thos*  presented  In  figure  11 
of  Sturek  1 Denberg  1972e.  The  Preston  tube  rtedings  were  reduced  using  the  cellbretion  of  Yente  et  a1., 

10  equation  2b,  (1969).  No  corrections  were  applied  to  tho  profile  data  (the  authors  remark  upon  a 5 K 

11  discrepancy  between  the  TO  probe  in  the  free  streaai  and  the  tunnel  raiarvoir  temparature).  Sutherland's 
viscosity  Uw  was  used. 

12  The  nditors  have  incorporated  the  calibrations  and  Interpolations  of  the  authors.  The  integral  data  of 
section  B Is  presented  In  two  forms.  In  the  main  tables  the  reference  flow  is  a tingle  state  flow  correspond' 
ing  to  a 0 state  taken  at  pu  (mv),  which  was  also  set  at  the  D state  for  the  profile  tables  whilst  an 
auxiliary  table  gives  Integral  values  based  on  a reference  flow  which  has  the  tunnel  reservoir  pressure 

and  local  static  pressure. 

13  The  main  portion  of  the  data  consists  of  threo  sett  of  eight  profiles,  each  set  for  a different  reservoir 
pressure.  In  each  ease  three  ZPG  stations  were  followed  by  five  on  the  curved  rasH>.  To  these  are  added 
two  individual  profiles  (Sturek,  1973)  nwaiured  at  X • 4SB.B  m for  which  the  tunnel  total  temperature  was 

4 varied  to  as)'Sause,  in  the  noixle  region,  heat  flux  from  the  flow  (0401)  or  to  the  flow  (OSOl).  The  Mach 

9 number  distribution  was  taken  to  be  the  same  at  for  the  profile  of  the  earlier  set  (020S)  with  the  turn 

total  pressure.  The  total  temperature  was  measured  using  a probe  consisting  of  an  Iron- cons tantan  thermo- 
couple mounted  in  a truncated  cone-cylinder  body.  The  thermocouple  consisted  of  a 0.26  mm  diaareter  wire 
sheathed  in  stainless  steel  with  mtgnesium  dioxide  Insulation.  The  thermocouple  Junction  was  worked  to 
a sharp  tip  with  a conical  epoxy  filling  to  the  diameter  of  the  sheath.  The  probe  tip  presented  a frontal 

9 area  to  the  flow  of  0.08  mm  dlsMoter.  The  probe  was  calibrated  In  the  free  stream  and  the  calibration  was 
assumed  to  vary  through  the  boundary  layer  in  the  same  general  manner  at  the  probe  used  earlier. 

13  The  earlier  hot  wire  data  (Sturek  4 Danberg  1972a)  was  presanted  graphically,  as  sufficient  data  had  not 
bean  obtained  to  provide  more  than  a qualitative  assessment.  Further  data  (Danberg,  PC)  it  given  here  for 

B profiles  taken  at  X • 203.2  and  468.8  me.  The  general  condltlv^s  correspond  to  profiles  0202  and  0205. 

14  The  CF  values  given  with  the  profiles  are  those  evaluated  by  the  authors.  The  raw  Preston  tube  data  is 

given  in  section  0, 

$ data'!  7101  0101-0601.  Pitot,  TO  and  P profiles  obtained  separately.  NX  • B.  ilF  from  Preston  tubes.  Some 
supporting  hot  wire  data. 

16  Editors'  comments 

Sturek  and  Danberg  provide  the  only  fully  documented  account  of  a simple  wave  flow.  The  experiment  is 
therefore  of  the  first  ieportance  to  any  research  worker  wishing  to  consider  the  effects  of  streamline 
curvature.  The  Nach  number  Is  high  enough  for  the  static  pressure  to  vary  by  50  % across  a boundary  layer 
for  which  the  ratio  6/RX  is  about  0.02,  but  not  to  high  that  the  interpretation  of  static  pressure 
meatureiicntt  bKomes  too  contentious.  The  value  of  the  experiment  it  further  increased  by  the  inclusion 
of  wall  shear  stress  measurements  in  association  with  each  profile,  and  the  fluctuation  measurements, 
however  restricted  they  may  be.  There  it  room  for  differences  of  opinion  as  to  the  precise  calibration  of 
tho  tensors,  but  the  qualitative  results  and  the  trends  established  mutt  stand. 

The  authors  present  a full  analysis  of  the  original  data  In  Sturek  I Danberg  (1972b).  This  It  extended  by 
Sturek  (1974)  to  Include  a determination,  from  the  mean  flow  data,  of  shear  stress,  mixing  length  and 
eddy  viscotity. 

There  it  a titrked  fall  in  the  general  level  of  CF  at  the  flow  passes  on  to  the  ramp,  followed  by  a rising 
tendancy.  The  shear  stress  Itself,  however,  rises  continuously,  so  that  the  change  In  CF  It  associated 
rather  with  the  chanpi'  in  the  reference  dynamic  pressure.  Both  the  numerical  value  of  CF  and  tha  trend  with 
X are  sensitive  to  the  choice  of  reference  state, 'there  being  dlffarencea  of  up  to  15  X between  values 
calculated  using  the  arbitrary  D-state  (at  pU  max)  and  thjse  calculated  using  tha  wall-state  of  the 
pressure-based  reference  flow  mentioned  In  } 12  above.  * , 

e 

The  two  additional  profiles,  0401,  0601,  of  Sturek  (1973)  are  both  for  near  adiabatic  flow  In  the  test 
region  but  correspond  to,  respectively,  heat  transfer  from  and  to  tha  flow  in  the  throaV  region.  Tha  « 

• f 
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author  show*  a eonsldarablt  dlffantnce  batwtan  the  two  on  a "Van  Driest"  plot  of  (TO-TW)  / (TOD-TW)  against 
U/UD.  It  should  be  noted  that  this  choice  of  axes  1*  very  sensitive  to  TO  variations,  and  the  variation  noted 
Is  4 - 8 K,  or  less  than  3 *.  We  are  not  completely  sure  of  the  extent  to  which  total  temperature  data  near 
the  wall  are  Interpolations,  In  Sturek  1973,  It  Is  stated  that  measurements  can  be  made  to  within  0.26  mm 
of  the  well.  Another  description  (Danberg,  PC)  suggests  much  larger  values,  perhaps  as  much  as  B mn. 

The  ZPG  date  from  the  first  three  stations  can  be  compared  with  the  results  of  Mabey  at  al.  - CAT  7402,  on 
a flat  plate,  and  those  of  Volsinet  4 Lee  - CAT  7202  on  a tunnel  wall.  Comparisons  may  also  be  made  with 
the  other  reported  simple  wave  compression  tests.  Clutter  & Kaups  > CAT  6401  and  Stroud  4 Miller  • CAT  6603 
which  do  not,  however,  provide  to  much  detail. 


FACSIMILES  OF  TABLES  SUPPLIED  BV  AUTHORS. 

DIMENSIONS  IN  INCHES, 

TABLE  1 

COKiUlCTCb  MODEL  COORUIIIA'. 

lES 

(INCHES) 

X 

Y 

X 

V 

X 

y 

13.0U6 

.010 

15.700 

.224 

18.561 

.673 

12. 

13.1U1 

.023 

16.000 

,252 

06 

19.901 

.733 

.030 

16.243 

.2S2 

19.141 

.Hi 

13.3GU 

.038 

16.466 

.313 

19.380 

.834 

13.5114 

.049 

16,729 

..3UC 

19.610 

.877 

13,821 

.061 

04 

.351 

07 

19.858 

.933 

m.ous 

.07U 

17.2J3 

.418 

20‘,097 

*900 

14.3V2 

.090 

17.455 

,455 

20.368 

1.055 

14.537 

.108 

17.697 

.496 

20.638 

1.134 

1M.781 

.128 

08  .V.’.’f. 

,538 

06 

20.908 

1.194 

16.025 

.149 

18.180 

.501 

21.178 

1.3CC 

10.269 

.172 

18.420 

.627 

31.447 

1.341 

16.513 

.197 

CORRECTED  TABLE  2 

STA 

X 

Y 

i 

CAT 

7101 

116 

16.000 

.252 

6.75 

- 

117 

17.018 

.388 

8.13 

04 

lie 

18.035 

.559 

9. 85 

06 

119 

19.021 

,747 

11. 48 

08 

120 

20.024 

.869 

13.24 

07 

121 

21.016 

L.21S 

14.05 

08 

CAT  7l0l 
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bOUNUARV  CONOniONS  AND  tVALUAlTD  DATA.  SI  UMT3 


RUN 

MD  • 

TW/TR 

PED2M 

CF 

H12 

H12K 

PW* 

PO* 

X * 

ROD 

PW/PD 

RED2D 

CO 

h32 

H32K 

TW* 

TO* 

RI 

TOD 

SN  « 

02 

RI2* 

H42 

D2K 

uo 

TM 

MOIOIOI 

3.3000 

1.0213 

6.5554*703 

l.0722*-03 

6.5853 

1.3544 

3.3623*+03 

3.3626*403 

1.52rO“-01 

2.5977"405 

0.0000 

1 .6664*704 

NM 

1,6023 

1.7730 

2,0056"»02 

6.6722*401 

INFINITE 

3.072l"*02 

l.OOOU 

1 ,3540*-05 

0,0000*700 

0.0666 

2.3760"-03 

6.6260*+02 

2.0049*402 

7I01UIU2 

3.3320 

1.0244 

6.7225*703 

1.0O2O*.03 

6.7025 

1.3510 

5.3477"+03 

3.3470*403 

2.0}20>-Ut 

2.6716*»03 

1.0001 

1.0365*704 

NM 

1.7068 

1.7706 

2,0056*402 

6.7607*401 

INFINITE 

3.0b40*t02 

1,0000 

l.S7T5*-03 

0,0000*700 

0,0573 

2.4621”*03 

6.6105*402 

2,8365*402 

710UI10T 

1.4SR0 

1.0217 

7.0625*703 

1.0646*>03 

6.5066 

1.3571 

1.1600*403 

3.3708*403 

2.S«0O"-0l 

2.537O»t0S 

1.0001 

1 .0061*704 

NM 

1.7940 

1.7713 

2.4056*402 

6.0180*401 

INFINITE 

5. 0702*702 

1.0000 

1.4651“-03 

0.0000*700 

(1. 0517 

2.5670"-03 

6.6138*402 

2.8436*402 

7101010'! 

3.2450 

1,0163 

1,0678*704 

0.3101*-04 

4.2465 

1.4612 

6.0456*403 

4.6801*403 

I(,J307"«01 

2.3610*705 

1,2366 

2.7361*704 

NM 

1.7366 

1.7126 

2,0056*402 

0.6813*401 

INFINITE 

3.0606*702 

1.0000 

l.731S*-03 

1.5066*700 

0.0755 

2.6446*-U3 

6,4661*402 

2,8533*402 

7101010*1 

3.1650 

1.0230 

1.1430*704 

0.1043*-04 

4.3163 

1.4765 

6.6156*403 

5.6047*403 

4.5372"-01 

2.6316*705 

1.2161 

2.6536*704 

NM 

1.7346 

1.7110 

2.0056*402 

1.0161*402 

INFINITE 

3.0516*702 

1,0000 

1 .660S*-03 

1.4557*700 

0,0347 

2.5643*-43 

6,1067*402 

2.6401*402 

71010106 

3.0550 

1.0305 

1 .1670*704 

O.365"*-04 

4.0263 

1.4614 

7,6345*401 

6,3460*403 

4.BI(03'**01 

2.3316*705 

1.2035 

2.6612*704 

NM 

1.7412 

1.7104 

2.0056*402 

1.0550*402 

INFINITE 

3.0243*702 

1.0000 

1.6276*-03 

1.3630*700 

0,0443 

2.4219*<03 

6.2414*402 

2.6105*402 

71010107 

2.0620 

1.0160 

1 .2614*704 

0.1615*-04 

4.1472 

1.4635 

6.6466*403 

7.3815*401 

5.1070*«01 

2.6301*703 

1.1717 

2.0620*704 

HM 

1.7365 

1.7165 

2,0056*402 

1.1017*402 

INFINITE 

3.0600*702 

1,0000 

1.5800*-03 

1.3116*700 

0.0513 

2.37BU*-03 

6.2754*402 

2.6572*402 

71010103 

2.0030 

1.0175 

1.3377*704 

O.7O06*-l)4 

4.1470 

1.4673 

0,4723*403 

6.3006*403 

S.3670»-01 

2,6424*705 

1.1412 

3.0022*704 

NM 

1.7417 

1.7226 

2.0056*402 

1.1367*402 

INFINITE 

1.0551*702 

1,0000 

1.5303*-03 

1.1604*700 

0,0612 

2.2S64*-43 

6.2007*402 

2.0556*402 

71010201 

> 3,5100 

1,0163 

6.1075*703 

l.0424*-03 

6.6116 

1.1540 

4,1424*401 

4.1027*403 

1.S2r0**01 

3.2436*705 

l.OOOl 

2.3200*704 

NM 

1.7963 

1.7666 

2,0000*402 

8.67/8*401 

INFINITE 

. 3,0753*702 

1.0000 

1.3560*-03 

0.0000*700 

0,0662 

2,4031**01 

6.4306*402 

2.6476*402 

71010202 

1.5400 

1,0216 

6.0409*703 

l.05T8"-03 

6,7067 

1.3400 

4.1444*401 

4.1401*401 

2.0320*>01 

3.3403*705 

1.0000 

2.3186*704 

NM 

1.6006 

1.7730 

2.4000*402 

6,7444*401 

INFINITE 

3,0661*702 

1.0000 

l.3226*-03 

0.0000*700 

0.0354 

2,3621**43 

6,6171*402 

2.6362*402 

71010203 

3.5000 

1.0165 

8.4032*703 

l.0567*-03 

6.6072 

1.3562 

4,2020*403 

4.2017*401 

2.S<t0A>«01 

3.2047*705 

1,0001 

2.4606*704 

NM 

1.7496 

1.7716 

2.4000*402 

6,0111*401 

INFINITE 

, 3.0743*702 

1,0000 

l,4417*-03 

0.0000*700 

0.0566 

2.5460**03 

6.6244*402 

2.6473*402 

71010204 

3.2350 

1.0136 

1.2716*704 

0.2746*-04 

4,1666 

1,4575 

7.5445*403 

6.1212*403 

4.3S07*>01 

U 3.1656*705 

1.2333 

3.2354*704 

NM 

1.7462 

1.7224 

2,4000*402 

9.0500*401 

INFINITE 

r 3.0776*702 

1.0000 

1.6S52"-03 

1.3027*700 

0.0743 

2,4031**01 

6.4644*402 

2.6610*402 

71010203 

3.1610 

1.013V 

1.3762*704 

O.007»*-04 

4,1087 

1.4503 

6.5265*403 

7.0533*401 

4.S872"-01 

3.2630*705 

1.2123 

3,4024*704 

NM 

1.7435 

1,7216 

2.0000*402 

1.0250*402 

INFINUE 

3.0735*702 

1,0000 

1.610l«-Q5 

1.4103*701 

4.0677 

2.45D6"*US 

6.4165*402 

2.6603*402 

71010206 

3,0670 

1.0134 

1.4135*704 

O.0454*-04 

4.3041 

1.4642 

0,5647*403 

6.0772*401 

4.«412«>01 

3,2706*705 

1.1642 

3.3676*704 

NM 

1.7451 

1.7165 

2.0000*402 

1,0656*402 

infinite 

1.0702*702 

1,0000 

1.5217*-03 

1.3443*700 

0.0641 

?.3664*-Ul 

6.3476*402 

2,6617*402 

71010207 

2.0050 

1,0106 

1.5420*704 

O.1215"-04 

4.1367 

1.4512 

1,0604*404 

0.1666*403 

5.107R*-01 

3.3403*705 

1.1767 

3.5640*704 

NM 

1.7401 

1.T210 

2,0000*402 

1,1006*402 

infinite 

3.0750*702 

1,0000 

1.5100*-05 

1.2664*700 

0.0629 

2. 2607*. 03 

6,2006*402 

2.6606*402 

71010203 

2.0000 

1.0060 

1,5008*704 

0,7347"»04 

4.1065 

1.4260 

1,1865*404 

1,0415*404 

5.367O«-01 

3.3357*105 

1.1342 

3.5466*704 

NM 

1.7524 

1.7160 

2.0000*402 

1,1422"4'!2 

INFINITE 

1.0754*702 

1.0000 

1.4408*-03 

1.1275*700 

0.0717 

2.1466*>0l 

6,2335*402 

2.67M1"4m2 
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RUN 

HU  • 

TI1/TR 

Kt02M 

CF 

H12 

II12K 

Pw* 

PD* 

X > 

FOB 

R'.l/f’R 

REUu'r. 

CO 

n52 

m52k 

lrt« 

To* 

RZ 

too 

31  • 

02 

P12* 

H42 

02K 

UD 

TR 

71010501 

5.51?0 

1.0156 

9.595SN05 

l.0254*-OS 

6.5465 

1.5398 

5.0156*605 

5.0159*605 

1.524t0'-01 

5.8e»9"t05 

0.9990 

2.6654”t09 

NH 

1.8075 

1.7796 

2.8944*602 

8.8778*601 

INriNITE 

5.077a"+0? 

1.0000 

1.2969»-05 

0.0000*600 

0.0705 

2.2581"-05 

6.6546*602 

2.8500*602 

7101050? 

5.5560 

1.0169 

9,il9fl5"*0S 

I.0445*-05 

6.7104 

1.5465 

4.9655*605 

4.9655*605 

?.05?0*-01 

5.9600"«05 

1.0000 

2.7206'60II 

NH 

1.8017 

1.7744 

2.8944*602 

8.7855*601 

INFINITE 

5.O7O7N0S 

1.0000 

t.5075"-OS 

9.0000*600 

0.0525 

2.3l97‘-05 

6.6443*602 

2.8465*602 

71  <71 050  5 

5.5050 

1.0159 

9.7002**05 

l.0500*-05 

6,4990 

1.5365 

5.0262*605 

5.0265*605 

?.SOOO*>01 

5.a610*«05 

1.0000 

2.7401*604 

NM 

1,6088 

1.7812 

2.8944*602 

8.9167*601 

INFINITE 

5.06?5"40? 

1.0000 

t.5413*-03 

0.0000*600 

0.0745 

2.5205*-05 

6,6359*602 

2,8546*602 

71010500 

5.2100 

I.O120 

l.4577**04 

9.2245*-04 

4.1979 

1.4555 

9.0125*601 

7.5560*605 

«.5507*-01 

5.0005M05 

1.2252 

3.6968*604 

NH 

1.7557 

1.7518 

2.8944*602 

9.9667*601 

INFINITE 

5.0765'»0? 

1.0000 

1.5e00*-03 

1.4548*600 

0.0695 

2.5761**05 

6.4653*602 

2.8600*602 

7101050S 

5.1000 

1.0155 

1.5638*604 

6.999?"-04 

4.2659 

1.4558 

1.0244*604 

8.5240*603 

o.se7?"-oi 

3.6572'«05 

1.2010 

5.8347*604 

NH 

1.7494 

1.7290 

2.8944*602 

1.0522*602 

INFINITE 

5.0677-*0a 

1,0000 

1.551i*-03 

1.3739*600 

0.0560 

2.3|88**05 

6.1965*602 

2.8560*602 

7101050N 

5.0550 

1.0070 

1.6567*604 

8.9979*-04 

4.5486 

1.4419 

1.150T"t04 

9. 8064*605 

O.S065<-01 

5.'U11'a05 

.1.1750 

3.9063*604 

NH 

1.7438 

1.7256 

2.8944*602 

1,0756*602 

infinite 

5.na5?"*02 

1.0000 

l.«795*-03 

1.2832*600 

0.0447 

2,2585"-03 

6.5524*602 

2,8744*602 

7I0IU507 

2.9700 

1.0119 

1.7702*604 

9.1775"-04 

4.0224 

1.4227 

1.5052*604 

1.1075*604 

5.107O*-0l 

5.aaa9>*05 

1.1767 

4.0567*604 

NH 

1.7484 

1.7506 

2.8944*602 

1,1085*602 

INFIMie 

5.0656*»02 

1.0009 

l.4616*-05 

1.2413*600 

0.0599 

2.1594"-03 

6.2690*602 

2.8605*602 

71010500 

2.9000 

i.nool 

1.8804*604 

9.7469*-04 

4.0561 

1.4250 

1.4425*604 

1.2645*604 

5.567O"-0l 

5.9900"*05 

i.tooa 

4.1457*604 

NH 

1,7555 

1.7404 

2.8944*602 

1.1544*602 

I.OOOO'aOO 

5.0962"702 

1 .0000 

1.4212*-03 

1.1108*600 

9.0869 

2.0865**0l 

6.2475*602 

2.8943*602 

71010001 

5.1702 

0.9918 

1.4149*604 

NH 

4.0402 

1.4845 

8.5247*605 

6,9609*605 

o.aob5>*oi 

5.5150**05 

1.22*7 

5.4491*604 

NH 

1.7455 

1.7225 

2,8700*602 

1.0515*602 

infinite 

5.U00«»02 

1.0000 

U6667*-05 

0,0000*600 

0.1077 

2.4699“-05 

6.4656*602 

2.8958*602 

71010501 

5.1277 

1.1272 

1. 5885*604 

NH 

4.2527 

1.4920 

8.5247*605 

7.1511*605 

0.a4»5*-01 

5.1775**05 

1.1921 

3.4400*604 

NH 

1.7450 

1.7252 

2.8600*602 

1,0115*602 

INFINIIE 

2,99flO“7fli' 

1.0000 

1.59S6*-05 

0,0000*600 

0.1050 

2.4052"*05 

6.3084*602 

2.7842*602 

FREE  8TREAN 

DEFINITION  ARaiTHARY 

- INPUT  T8UN 

•JOT  CF  - RUN 

0401,0501 

1 TOD  INPUT 

7 10) -11-3 


CVALUATt[1  DATA  " PRESaunc  BASED  REFERENCE  FI.OM 


RUN 

02P0 

D?P6 

H1*PD 

lUiPW 

H12PD 

HliPU 

H42PD 

H4*PW 

RED*PtiD 

RED2PNU 

HE02P0W 

REDSPhM 

DOTAk 

TlOlOlOl 

1,3601"-0S 

l.J722»-01 

0,6601 

6.671S 

1,8075 

1,8044 

0,0644 

0,0650 

1.4I84**0H 

l.915?"*«4 

6.718**401 

*.7266*401 

4.1541 "-03 

TjOlOlOi 

■,.l«77‘-0l 

1,1«61"-US 

6.70»! 

6.7051 

1.6001 

1.7445 

0,0864 

0.0864 

1.451*"»04 

S.9524’604 

6.7606*401 

6,7776*401 

4.Z*{l"-05 

Tioioins 

1,561S*-01 

l,5Obl«-01 

6.6«65 

0.71SB 

l.eo4( 

1.6011 

4.0441 

0.0441 

2,1027*a04 

2.0456"t04 

7.4146*401 

7,4144*401 

(.01 14“.o2 

7t0tMO« 

(,6liS"-0l 

1,6226*-01 

5.666S 

5,6056 

U7*(6 

1,7451 

0.0*00 

0,0740 

2,S668"ao4 

2.622t"A04 

1.0087*404 

1.0*25*404 

6, 4836*. 03 

TJOlOlflli 

l,6C7l"-0J 

l.OiOB'-OJ 

5.7116 

S.66S* 

(.7**4 

1.7417 

0,0416 

0.0411 

2.7J28"«04 

2.7654*A04 

1.0*44*404 

1.(076*404 

6. (187*. 03 

TIOIOIOP 

(.6S7a»-01 

1.6S6«*-01 

5.(76* 

5.1514 

1.7460 

1.7816 

0.04M 

0.0411 

2.4(6S"a04 

2,4*41"+04 

(.210**404 

1.2160*404 

7. 8477*. 03 

TjOlftlPT 

(.5161'-01 

(.IRli'^Ol 

5.2IS7 

8.1644 

1.7*44 

1.7457 

4.08*7 

0.082* 

2.*686"ao4 

2.4126"404 

t, 2461*404 
1,2601*404 

7.2426*.o1 

MOIOlOB 

(,6«11"“03 

1.17(1«-0l 

8.0148 

6.4BS5 

1.7117 

1,7447 

0.0*11 

0.06*8 

*.4(26“a04 

2.4346‘«04 

1,2474*404 

{,11198*404 

6. 9784*. 03 

TiOlOiOl 

1.1«70“-OJ 

1,1701"-01 

6.6041 

6.6BH 

1.6041 

1.6010 

0.0641 

0.0*44 

I.40*4"A04 

*.046O"AO'l 

0,4587*401 

6,4408*401 

4. 2146*. 03 

FiaiDiCIl 

1.12Z6““03 

1.1*37*-0J 

6.7475 

6.7475 

1.600* 

1.6004 

0.0184 

0.0184 

*.1*18"404 

a,3218"*04 

6, 0511*401 
6,0811*401 

8.440«*«0S 

TlOSDAin.) 

l.OOOA'-Ol 

1.672»«-fll 

6.6B4S 

6.7065 

1,6076 

1.6011 

0.0868 

0.0867 

2.56*5"  + i)4 
*.5861*404 

4,08*1*401 

4.0246*401 

4. 6778*. 03 

'/tClOSUA 

i.87ar.fli 

(,}661‘>01 

5.4*41 

5.A801 

1.711* 

1.7881 

0.07*1 

0.0771 

1.07*7“404 

1.1156"»04 

(.2044*404 

1.2247*404 

6. 0364*. 03 

TmOiOSi 

1.S17S--01 

1.160i"-01 

8.7*11 

8,6406 

1.7*70 

t.7517 

0.072* 

O.OTl* 

1,14*6"*04 

l.*164"f04 

1.2414*404 

1,1046*404 

7. 6787*. 01 

71010406 

1,6»7S"-o1 

MIOS'-OJ 

5,4657 

5.40*8 

1.7144 

1.7847 

4,0664 

4.0661 

1, **94-404 
1, 2677*404 

1,1559*404 
1, 1716*404 

7.1*71*. 01 

7101040T 

l,6'<66“«0l 

1.1176*-«J 

8, *11* 
5.1671 

1.7*71 

1.744* 

0.0*6* 

0.0681 

1.14*6»*04 

1.41***4V4 

1,4669*404 

1,4671*404 

6, 8677*. 03 

7(010406 

1.1!OS’«0) 

l.i9H2«-«J 

5.001* 

M.4466 

1.7491 

1,7*05 

0,0751 

0.0745 

1,1*3I“»04 

1,4*21*404 

l,bl66"404 

1,5341*404 

6. 1488*. 03 

71010SAI 

1.10ZO*»01 

l,12(iU*>0} 

6.5711 

6.5R14 

1.6114 

I.BI04 

0.066* 

0.0601 

2,7622*404 

2,7868*404 

4.7367*401 
4,71  77*401 

6. 7102*. 01 

710(010,; 

I.*n66*-01 

1,1011*>0) 

6.7755 

6.775* 

1.0416 

1.60(6 

0,08*6 

0.08*6 

2,T*(4"404 
2. 7221*404 

4,4451*401 

4.4458*401 

O.A206**03 

7(0(0101 

1,1»7«*-0S 

l,1667*«01 

6,8410 

6.6060 

1.615* 

1.6117 

0,07*0 

0.07*1 

2.6166*404 

2.6110*404 

1,0«4»**04 

U0024-404 

4, 0264*. 01 

7(0(0100 

1,S|06"»0J 

1,1H1*-0J 

5.an6i 

5.6166 

1,74*7 

1,763* 

0,07*8 

0.0717 

1,5168*404 

1.5601*404 

(.1481*404 
1.41 (7»40« 

7,7l04*-0l 

7(0(0106 

(.6»l7*-03 

1,}111'''>J1 

8.6104 

5.85*1 

1,7411 

1,754* 

0.0574 

Q.087* 

1.7150*404 

1.7544*404 

1,5150*404 

1,83(0*404 

7.1*ll*-0l 

7(0(u1a6 

1,4060*-01 

(.27or-0J 

5.8664 

8,51*5 

1,7105 

1.75*4 

0,0471 

0.0468 

1.711**404 

1,786**404 

( ,5741*404 
1,5*40"404 

7.0744--O1 

710(0107 

1.66*1". 01 
1, *671". 01 

5.0471 

5.0064 

1.7481 

1.7544 

0.0*07 

0.0603 

4.007*"404 

4,0404*404 

1,7469*404 

1,7610*404 

6,9466". 01 

71010106 

(.lllO’.O) 

i.jtmr-os 

5.0655 

5.0161 

1.7400 

1.7*41 

0.04*7 

0.0414 

1,841**404 

1.4471*404 

1,7654*404 

1,7400“404 

6. 2176". 01 

71010601 

i.5sn".oi 

1.1I66"-01 

5.5111 

5.440* 

1.7181 

1.7514 

9.1156 

0.1I16 

3.3111*804 

3.2668*404 

(.1201*404 

(.1401*404 

7.5*76*-0l 

7(010601 

1.5066-.06 

l.S66«">al 

5.4747 

5.402* 

1.7*64 

1.7516 

0.1041 

0,1077 

1.25***404 

1.*«5**404 

1.1127*404 

(.1303*404 

7, 4126*. 01 

71010^01 


STUREK 


PRnULE  TAHJLATin'l 


70  POINTS,  DELTA  AT  POINT  1,9 


1 

Y 

PT2/P 

P/PO 

TO/TOp 

.-vnf) 

u/uo 

T/)|) 

RmO/RhOD* J/UD 

1 

U.OOOO'TOO 

1.0ono"*Oo 

1.UO0V6 

0,94300 

9,00000 

0. 001)1)0 

1.26ti5r, 

O.OOOUU 

2 

b.890n*-o5 

1 .3862*»00 

1.60090 

0.94440 

0.19922 

0.34391 

2,97907 

0.11541 

3 

1 .905fl*'-U4 

1 .7690"*00 

1,09000 

0.94537 

0,26684 

0.44559 

2.78546 

0.15987 

9 

i.7940"-04 

2.0674"»00 

1 ,09000 

0.94606 

0.30803 

0.40938 

2,46270 

0.18755 

s 

».810ft‘-04 

2. 3029*400 

1 .09000 

0.9379J 

0.33142 

0.52996 

2.55b"5 

0,20726 

« 

o.5024"-04 

2.5836*400 

I .00 jno 

6.93613 

0.35861 

0.56274 

2.4624‘j 

0,22853 

7 

9.4996**04 

2.AOA7*400 

I .09400 

0.93761 

0.37869 

0.5866b 

2. 19987 

0.24945 

« 

1.1969»-OI 

3.O077’4fl0 

1.00000 

0.94U00 

0,3954b 

0.60629 

2,35044 

0.25795 

9 

l.4529*-05 

3.2465*400 

1.00000 

0.94350 

0.41457 

0.62818 

2,29599 

0.27360 

10 

1.7069«.01 

5,9349*490 

t .00000 

0.94655 

0.42098 

0.64432 

2.25594 

0.28561 

U 

2.2149*>03 

3,4809*490 

1.00000 

0.95224 

0.44703 

0.66460 

2.21020 

0,30069 

12 

2. 7229*. 03 

1. *755*490 

1 .00000 

0.95662 

0.46766 

0.68626 

2,15332 

0.31670 

11 

3.2309*--'’ 

•.2749*490 

t. 00000 

0.96012 

0,48768 

0.70621 

2,99700 

0.33677 

lA 

3.7369>-0» 

9.5051*490 

1.00000 

0.96296 

0.50252 

0.72061 

2.05632 

0.35043 

IS 

4.2469*-0» 

•.5297*490 

1 .OOQOO 

6.96570 

0,52267 

0.73904 

1.99937 

0.36464 

U 

4.7nt9*-0| 

5.0827*490 

1.09009 

0.96784 

0.53783 

U.75f>47 

1.65745 

0.36441 

17 

5.262«*«03 

5. 3658*400 

1.60000 

0.969TO 

0.55429 

0.76640 

1.91178 

0.40089 

It 

5.7709*-01 

5.6498*490 

1.09000 

0.97268 

0.57012 

0.77974 

1,86921 

0,41715 

19 

o.2789“-01 

5,A7A3*490 

1 .00000 

0.97442 

0.58289 

0. 79009 

1,83730 

0, 43003 

20 

6.7669«-0I 

6.2152*400 

t.uonoo 

0.97707 

0.60062 

0.69420 

1,79069 

0,44903 

21 

7.2949*-01 

6,5342*490 

1.00000 

0.97933 

0,61751 

0,8 166b 

1. 74906 

0.46692 

22 

7.6n29"-03 

6.5050*490 

1.00000 

0.98153 

0,63113 

U. 82673 

1.71589 

0.48181 

23 

8.3I09"-05 

7,1724*400 

I.OOOOO 

0.98391 

0,64939 

U.J3956 

t,b7|46 

0.50224 

29 

6.6189*-U3 

7.4259*400 

1.00000 

0.98570 

0.66162 

0.04798 

1 ,(i4268 

0.51622 

2S 

9.3269*-0S 

7.7997*400 

1.00000 

0.48758 

(1,67883 

U.859?o 

t,hU200 

0.53633 

29 

9.8349’-0l 

5.1270*490 

1. OOQOO 

0.98967 

0.06432 

0.86913 

I,56b96 

0.55466 

27 

1.0343’>U2 

8.461.5*490 

1.00000 

0.96141 

0,70939 

0,87817 

1.53317 

0.57291 

2t 

1.0851"-02 

8.8407*41)0 

1 .00000 

0.96324 

0,72o25 

0,8811 35 

1.99625 

0.59372 

.'9 

1.1359*. 02 

9.16,»S*490 

t.uoooo 

0.96514 

0,73064 

U.86b35 

1 , 96746 

0.61082 

30 

1.1867"-02 

9,5635*400 

1 .00000 

0.99675 

0,75686 

0,94564 

1.43174 

0.63252 

31 

1.2375*-02 

9,9195*400 

1. 00000 

0.99825 

0,77157 

0.41351 

1,49175 

U, 65164 

32 

1.28«3"-02 

1.0277*401 

I.OOOOO 

0,96936 

0.78607 

0.9208(1 

1.37234 

0.67102 

33 

1.3391”. 02 

1.0678*401 

1 .nonon 

1.00025 

0.80201 

0.92854 

1.34043 

0.69272 

34 

1.3099*. 02 

1.1001*401 

1 .00000 

1.06125 

0,81470 

0.93461 

1.31h02 

0. 71016 

35 

1.4407‘-02 

1.1426*401 

1 .OOQOO 

1.00185 

0.81093 

0.04183 

1.28473 

0.73310 

36 

1 .49l5*-02 

1.1750*401 

1.00000 

1.00264 

0.84315 

0.94724 

1,26220 

0.75048 

37 

1.5423*. 02 

1, 2087*401 

1 .OOQOO 

1.00296 

6,65566 

U.')5245 

1,23995 

0. 76871) 

36 

1.5931*-02 

1.2085*401 

1 .00009 

1 . 00339 

0.87022 

U.058J4 

1,21277 

0.79021 

39 

1.6439*. 02 

1.2750*401 

1 .00000 

1.00360 

0,87976 

((.46206 

1,1958/ 

0,89449 

40 

1.6947“-02 

1.30«t“401 

1 .00900 

1.00376 

0.84193 

0.4666b 

1 . 1 7459 

0,82298 

41 

1.7455*. 02 

1.3158*401 

I.OOOOO 

1.00422 

0.90233 

(1.9706(1 

1.15797 

0,83890 

42 

1.7963"“02 

1.3606*401 

I.OOOOO 

1.00440 

0.91135 

0, 47393 

1,14205 

0.85274 

43 

1 .8471*. 02 

1.3946*401 

I.OOOOO 

1.I'0."13 

0,92167 

0.47738 

1,12453 

0,88414 

44 

1.8979*. 02 

1.4176*401 

1 . 'll")  00 

' .L  ')386 

O.'lr'O'il) 

0.97991 

1,1)139 

0,88164 

45 

1.9487". 02 

1.0196**'': 

1 .'‘'HI  0(1 

t .41.3 

>'  "It 

0.48243 

1 ,119950 

0.89353 

46 

1.9995*. 02 

1.4616*401 

1.09000 

1.00387 

0.94433 

U. 48483 

1,08761 

0.90550 

47 

2.0503*"02 

1 ,4794*401 

t.onooo 

1.0"380 

0.95025 

0.48671 

1.J7022 

U. 91513 

46 

2.1011*-02 

1,4999*401 

1 .00000 

1.00313 

0.95703 

0.48055 

1.0669b 

0.92651 

49 

2. 1519*. 02 

1.5101*401 

1.00000 

1.00291 

0.96175 

0,48993 

1.05945 

0.93438 

59 

2.2027'-02 

1.5294*401 

1 .00000 

1.00294 

0,96671 

0,99149 

1.P5194 

0,94254 

51 

2.2535*.02 

1.5437*401 

1 .08000 

1.004!46 

0,97134 

0.99269 

1,04943 

0.95046 

52 

2.3043"-02 

1.5535*401 

1 .00008 

1.00225 

0.97454 

0.9935(1 

1.93942 

0. '75588 

53 

2.3551*-02 

1 .5675*4111 

1 .08000 

1.04209 

0,97905 

0,99485 

1,03259 

0,96350 

54 

2, 4059*. 02 

1,5774*401 

1 .00000 

1.00181 

0,98225 

0.99561) 

1 .(12753 

0.4699(1 

55 

2. 4567*. 02 

1.5857*401 

1 .00000 

1.00133 

0.98489 

0.99621 

1,(123)5 

0.97368 

56 

2.5075*-02 

1 .5935*401 

1 .00000 

1.09122 

0.98739 

0.99692 

1,01490 

0.97795 

57 

2.15ll3"-02 

1.6035*401 

I.OOOOO 

1.0908" 

0,99060 

0.097  70 

1,((I939 

0.98354 

56 

2. 6091*. 02 

1.6091*401 

1.00000 

1.09095 

0.99237 

0.99825 

1,01 )»4 

0,96652 

59 

.'.6599*. 02 

1,8137*401 

1.00000 

1.00055 

0.'»9>83 

0.9"04B 

1 ,1)01/39 

0.9692U 

60 

2. 7107*. 02 

1.6174-401 

I.OOOOO 

1.09034 

0,96498 

U.49H71 

1.00751 

0,99127 

61 

2. 7615*. 02 

1.6210*401 

1 .00000 

1.09012 

0,'(9l>l  4 

0.9989M 

1 .1(0563 

0.99335 

62 

2,«123*-02 

1. 6251*401 

1 .00000 

1.09010 

0.99744 

0.99911 

1 .(10375 

(1.99557 

63 

2.8631*«02 

1.6275*401 

t.onooo 

1.00056 

0,'(9621 

U.9997? 

1.00313 

9,49665 

64 

2. 9139*. 02 

1.6298*4111 

1.00000 

1,09035 

0,96892 

0,4998(1 

1,(10188 

0,99799 

65 

2. 9647*. 02 

1,6114*401 

I.OOOOO 

0.99979 

0,99"41 

0.99972 

1,00063 

0.99910 

66 

1.0155*. 02 

1,6326*401 

I.OOOOO 

0.99974 

n. 96982 

0.94982 

1 .noono 

0.99982 

67 

3.9663*>Q2 

1.6321*401 

1.00000 

1.09012 

0.99964 

0.94995 

I.O0063 

0.99933 

66 

3.1l7l*-02 

1.6334*401 

I.OOOOO 

l.vOUOT 

1.  JO0')»i 

1 .90  41)5 

1,00000 

1.0008S 

0 69 

1.1679*. 02 

1.6332“ 401 

1.00000 

I.OOOOO 

1.09000 

1 ..)0.)')0 

1 .(lOoOO 

1,00000 

70 

1.2187*. 02 

1.6327*401 

1 .09000 

1.04038 

0,99983 

1.090)4 

1 ,()')(J63 

0.99951 

INPUT  VA»IA3LES  V,U,T,P 


7lOIO^O^ 


stuhek 


PUPFILE  TA»Ut*TION 


70  POINTSi  OF.LIA  AT  PuIM  70 


1 

Y 

PT2/P 

IVPD 

TO/IOD 

4/>in 

u/im 

T/ir 

BMO/HM01j«U/UO 

1 

0.0000"»00 

1 ,0000“  toil 

1.00003 

0.94583 

U. 90000 

9.90090 

3.31659 

U.OOUOO 

i 

1 . 1918". 00 

l.S378"tOO 

1 .00000 

0.94602 

0,22847 

9.36130 

2.93329 

0.13348 

2,2'h98"-0U 

1 .9520"tO0 

1 .00060 

0.94722 

0,20602 

0.48020 

2.74333 

0.17504 

0 

i.987S"-00 

2.027fl"t00 

1 .00000 

0.93969 

9.34065 

9.34461 

2.SS146 

0.21345 

5 

S.0102"-0'l 

2.62SO"tOO 

1 ,00000 

0.0 3894 

0.35933 

0.56671 

2.48  729 

9.227*4 

0 

u.7ilSb'-i)0 

2.7bh3"t00 

1,00000 

0.95900 

0.57183 

0.58148 

2.44336 

9,21778 

7 

e.t026"*00 

2.8992"t00 

1,00000 

9.93940 

0.38315 

0,56455 

2,40786 

9,29662 

S 

9,29b0‘-00 

5.007U"tOQ 

1.00000 

0.94003 

9.39299 

9.60480 

2.37929 

0,25416 

9 

14006"-05 

1.  |9ho"tnu 

1 .00000 

0.94205 

0,40716 

U.b?16H 

2.13335 

9.26654 

10 

1.0006"‘01 

l.lblb'too 

1,00009 

0,94492 

0.41685 

9.bt645 

2.26  79  V 

9,27666 

11 

l.bSUb'*-01 

3.6107*4011 

1 .90000 

0.94879 

0.43821 

U. 63671 

2.24587 

9.26241 

12 

2.l6b6"-0I 

1.8933'tOO 

l.UOOOO 

0.95445 

9.45B09 

9.67840 

2.16314 

9.30933 

It 

2.670b"-OI 

0.1St2"400 

1. 90000 

0.98826 

0.475'IS 

9.66612 

2.14485 

9.32464 

10 

3,IS26"-0t 

0,0007*400 

1,00000 

9.96258 

g,4'M86 

0.71269 

2,10102 

9.3363b 

IS 

3.6906"-01 

0, 6900*400 

1.09000 

0.96510 

0. 51033 

9.71027 

2.84765 

9.35664 

u 

0,19S6"-01 

0.«03o"400 

1.90009 

0,96767 

0.52268 

9.74175 

2,91368 

9,36839 

17 

0. 7Obb"-0! 

S. 1900“4no 

1.90009 

0,96962 

0.53952 

9.7*855 

1.66633 

9.3*475 

IS 

S.21 Ib'-Ol 

S,01Sb“t0o 

1.90000 

0.97161 

0.55353 

9.76840 

1.62664 

9.36877 

19 

S.7226"-01 

S.677S*400 

1.00000 

9.97407 

0.56741 

U.  776  79 

1,89)36 

9,41226 

20 

b,i2306"*03 

S,9982“til0 

1,90990 

0.97621 

0.5*418 

9.76362 

1.K4415 

9,43939 

21 

6.718b"-0l 

6.2399“40« 

i.oooon 

0.97887 

9.56712 

9.80378 

1.81 164 

0.44360 

22 

7,20bb">0t 

6. 6023*400 

1.90900 

9.98993 

0.i>l572 

9.81774 

1 . 7636d 

0,46364 

2t 

7.7S06*.Oi 

6.9019*400 

1.00009 

0.98345 

0.O3068 

9.82877 

t.72o81 

9,47664 

2U 

4,2628’>03 

7.1440*40(1 

1.90000 

0.98582 

0.b'l251 

9.83745 

1 .49886 

9.46265 

2S 

a.770b“-US 

7,4783*400 

1,90000 

9.98725 

U.b5840 

U. 8481  1 

1.630*3 

9.51127 

2b 

9.2786”-01 

7.7834*400 

1 ,90000 

0,989211 

0.97274 

9.8S762 

1.02516 

9.52772 

27 

0. 7866"-01 

8.1737*400 

1 .00000 

0. 99117 

O.t.9084 

9,86888 

1.40121 

9.548*8 

2B 

1 .029S*-02 

8.8271**00 

1.99900 

0.99278 

U. 70b26 

9.87843 

1.34701 

0.587*3 

29 

l,6S0V‘-02 

8,822b"*00 

l.UOOOO 

0.99478 

0.71014 

0.88634 

1 ,51996 

8,5*348 

to 

1.1311’>02 

9, 2077*400 

1 .00099 

0.99648 

9.7172b 

9.86663 

1.47903 

9.69623 

tl 

l.lSl9*-02 

9,0961*400 

1,00000 

0.99800 

0. 74745 

0.9426U 

1.45743 

9.61631 

t2 

1.2!27"-(12 

9.«89>i"*0a 

1.00000 

0.94935 

0. 7b3Hl 

9.91116 

1.42313 

0,9492 7 

ti 

1.281S"-02 

1 .0.18S"401 

1 .90000 

1.00075 

9.7*252 

9.62471) 

1.13437 

9.66507 

to 

1.130f-O? 

l,0o8b*4(M 

1,90900 

1.00231 

0. 70551 

9.92738 

1,15*96 

9.68291 

ts 

l.3S81"-02 

1 . 1130**01 

1 .09000 

1,00310 

9.81285 

8.93531 

1.12405 

0,70608 

tb 

1.4S59"-U2 

1.1436**01 

1.00040 

1.00397 

0,82427 

11,94469 

1.18241 

9.72226 

t7 

1.0Sb7"-02 

1.1837**01 

1 .90900 

1.90505 

0.81929 

8.94749 

1 .27446 

9.74337 

ts 

l.S17S"-02 

1 .2197*4111 

1 .90000 

1. 99547 

0.05242 

9.95261 

1,24968 

0.762*2 

19 

l.SSSS'-OJ 

1.2S60**ni 

l.UOOOO 

1.905*0 

0.86554 

0.93819 

1.22554 

9.781*5 

00 

l.bl91«.02 

1 , 2949*401 

1,90000 

1.90619 

0.87973 

9.66375 

1.28813 

U, 80104 

01 

1 .bsoox-oa 

1.3208*401 

1,90990 

1.90647 

9,8*34» 

8,66719 

l,|8ii8* 

9.81o21 

02 

1,7007"-II2 

1.3569*401 

1.99900 

1.00674 

0,90097 

9.97174 

1.16328 

9.83S35 

Ot 

1.791S“-02 

1.  3849*401 

1 .99990 

1 ,OOm70 

0.01957 

8.67510 

1 . 1 497b 

il,*5il31 

00 

1,8021“. 02 

1,4094*401 

l.UOOOO 

1.90650 

9,01872 

0.97701 

1.13276 

9.86319 

os 

1.8931“. 02 

1.041 l"*01 

1 .110000 

1.00657 

9.92950 

9.9*14* 

1,11 469 

0.*8026 

Ob 

1,9019“. 02 

1 .4blS*401 

1 ,000110 

1.90621 

0.95827 

8.98555 

1,14356 

9,89126 

07 

1.9907“. 02 

1 .4858*491 

1.99009 

1.00584 

0.90411 

9.68569 

1,89822 

9.6944 1) 

OS 

2.00SS“«02 

1 ,8100**01 

1.90000 

1.99565 

8.95221 

9.68H-12 

1.87751 

9.91752 

09 

2,09bl“.02 

1 .8263*401 

1 .90000 

1.90506 

0.9*750 

9.986*0 

l.OhbOl 

9.92625 

SO 

2. 1071". 02 

1 ,8480*401 

1 ,000011 

1.90527 

0.96380 

0,961*7 

1,45989 

9.95653 

SI 

2. 1979“. 02 

l.SS82**0l 

l.UOOOO 

1.90503 

0,96778 

9,96267 

1.05273 

9.94123 

S2 

2, 2087". 02 

1,8745*401 

1,90900 

1,00469 

0,97299 

0.94439 

1,84447 

4,65205 

S3 

2.299S“.02 

1.8867*401 

1.00990 

1.00419 

0.97647 

U,96'331 

1,83*12 

0.65877 

So 

2.3S01-.02 

1.8908*401 

1.00000 

1.00421 

0.9794.1 

9.94(,II4 

1.43431 

9.68305 

Sb 

2. 0011". 02 

1,6063*461 

1 .00009 

1.00380 

0.9*346 

9.96701 

1,42859 

8.96939 

Sb 

2.0S19"-02 

1,6104*401 

1 .90000 

1.00385 

8.98561 

9.99775 

1.42878 

9.97362 

S7 

2.S027"-02 

1 .6229*401 

1.90000 

1.0(1337 

0.9*850 

9.96030 

I,i'2u3t 

0.97*41 

S8 

2.5S1S“.02 

1,6303**01 

1 .90009 

1.90294 

8.06061 

8.96B74 

1. 81452 

0,98253 

S9 

2, 6003". 02 

1 .6380*401 

1 ,00990 

1.90284 

0.06208 

0,96*69 

1.01366 

0.98522 

*0 

2.bS‘3l  ".02 

1 .6423*401 

l.UOOOO 

1.90269 

9.00437 

9, 999  72 

1 , 8 ) 11*9 

0.98984 

61 

2.70S9--02 

1 ,6474*401 

1 .00000 

1,90242 

0,90594 

1 ,90495 

1 ,40026 

8.991*5 

62 

2.7Sb7".'12 

1.6513*401 

1 .OOOOO 

1.00227 

9.007)6 

1.94032 

1.00035 

9,96491 

63 

2, 8075". 02 

1 .6507**01 

1,00000 

1.00261 

8.96668 

1,04014 

1,88035 

9.993*2 

64 

2.8S8S"-02 

1.6546*401 

1.90900 

1.00186 

9.06829 

1.94041 

1.8(14115 

9.99598 

6S 

2.90'M“-02 

1 .6581*401 

1 .90000 

1.90206 

9.66853 

1,94055 

1,80445 

9.99612 

6u 

2,9S69"-02 

1.6593*401 

1,00066 

1.90264 

0.66965 

1.04492 

1,0(1854 

0.9683a 

67 

1.0107“-02 

1.6585*401 

1,90090 

1,96941 

(1,96641 

1. 00005 

1.80127 

9.94*78 

6S 

1. 0615". 02 

1.6585*491 

1.90000 

1.90943 

0,96941 

1 .09005 

1.08(27 

9.99878 

69 

i. 1121*. 02 

1 .6596*401 

1 .00000 

1.90025 

9.96073 

1.04805 

1.88964 

9.99991 

0 70 

1.1611". 02 

1 ,6604*401 

1 .00009 

1.90004 

1 .0099  0 

1 .94080 

1.80949 

1 . 909  8 9 

INPUT  V*fl*;i|.LS  Yi'l,T,P 


7101-C-3 


71019201  STUREK  PROFILE  TABULATION  70  POlNTSr  DELTA  AT  POINT  79 


I 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MD 

U/UD 

T/TD 

RHO/RHOD*U/'UD 

1 

0,0000’ 

700 

l.OOOO’+OO 

1.00007 

0.64326 

0.00000 

0.00000 

3.25436 

0.00000 

2 

1,2654" 

-04 

1 .4141*700 

1.00000 

0.64466 

0.2104S 

0.36085 

2.64015 

0.12273 

1 

1,1670" 

-04 

1.4635*700 

1.00000 

0,64476 

0.22262 

0.37654 

2.60648 

0.11058 

A 

2,1876* 

-04 

1 ,7660*700 

1.00000 

0.64421 

0.27306 

0.4531 7 

2.75436 

0.16451 

S 

5.5116" 

-04 

2.5«47’700 

1.00000 

0.63620 

0.35973 

0.56365 

2.45761 

0.22647 

6 

6.6600’ 

-04 

2.6461*700 

1.00000 

0.63786 

0.36173 

0,60072 

2.35162 

9.25545 

7 

1.1100" 

-01 

1.1167*700 

1.60000 

0.63677 

0. '10571 

0.61669 

2.31047 

0.26661 

t 

1.1586" 

-01 

1.1015*700 

1.60000 

u. 64230 

0.42016 

0.63268 

2.26633 

0.27863 

0 

1.6126" 

-01 

1.4616*704 

1.00000 

0.64566 

0.43447 

0.64866 

2.23130 

0.26086 

10 

2.1206" 

-05 

1.6507*700 

1.00000 

0.65083 

0.44613 

0.66248 

2,20511 

0.10043 

11 

2.6266" 

-01 

1.8674"700 

1.00000 

0.65556 

0.46358 

0.68126 

2.15660 

0.3IS4S 

12 

1.1166" 

-01 

4.1621*700 

1.00000 

0.65633 

0.46163 

0.66666 

2,11035 

0.11154 

11 

1,6446" 

-01 

4.4080’7«0 

1.00000 

0.66264 

0.46773 

0,71554 

2.06671 

0,14622 

14 

4.1526" 

-01 

4.6511*700 

1.00000 

0.66528 

0.51314 

0.73008 

2.02631 

0.36066 

IS 

4.6606" 

-01 

4.6042*700 

1.00000 

0.66665 

6.52866 

0,74364 

1.61005 

0.17572 

16 

5.1666" 

-01 

5.1566*700 

1.00000 

0.66635 

0.54362 

0.75737 

1.63860 

0.16062 

17 

5.6766" 

-01 

5.1260*700 

1.00000 

0.67125 

0.55376 

0.76568 

1.61334 

0.40034 

1* 

6.1646" 

•01 

5.5676*700 

1.00000 

0.67346 

0.56603 

0.77873 

1.87282 

0.41581 

16 

6.6626" 

-01 

5.8515’700 

1.00000 

0.67568 

9.56320 

0.76037 

1.83666 

0.43013 

20 

7.2006" 

-01 

6.1156*700 

1.00000 

0.67815 

0.56716 

0.80156 

1.80050 

0.44516 

21 

7.7066" 

-01 

6.1760’700 

1.00000 

0.66055 

0.61124 

0.81232 

1.76621 

0.45663 

22 

6.2166" 

-01 

6.6728"700 

1.00000 

0.66275 

0.62635 

0.82355 

1.72080 

0.47637 

21 

6.7246" 

•01 

6.6575'700 

1.00000 

0.68471 

0.64066 

0.83382 

1.66386 

0.46225 

24 

6.2126" 

-01 

7.2464*700 

1.00000 

0.68667 

0.65500 

0,84380 

1.65660 

0.50844 

2S 

6,7406" 

-01 

7.5756*700 

1.00000 

0.68672 

0.67065 

0.85434 

1.62282 

0.52646 

26 

1.0246" 

-02 

7.6162"700 

1.00000 

0.66070 

0.68661 

0.86470 

1.58663 

0.54516 

27 

1.0757" 

• 02 

6.2026*700 

1.00000 

0.66213 

0.66674 

0.87286 

1.55611 

0.56064 

26 

1.1265" 

-02 

6.5524*700 

1.00000 

0.66366 

0.71545 

0.88242 

1.52120 

0,58008 

26 

1.1771" 

-02 

6.6742*700 

1.00000 

0.66558 

0.72661 

0.86079 

1.46065 

0.56756 

10 

1.2261" 

• 02 

6.2165*700 

1.00009 

0.66707 

0.74446 

0.86621 

1.45885 

0.61636 

11 

1.2766" 

-02 

6.5421’700 

1.00000 

0.66673 

0.75814 

0.90685 

1.43080 

0.63381 

12 

1.1267" 

-02 

6.8770*700 

1.00000 

0.66688 

0.77203 

0.61417 

1.46212 

0.65166 

11 

1.1805’ 

•02 

1.0241*701 

1.00009 

1.00117 

0.76663 

0.62181 

1,37219 

0.67178 

14 

1.4511’ 

-02 

1.0574’701 

1.00000 

1.00217 

0.80016 

0.62834 

1.34601 

0.68670 

IS 

1,4821’ 

-02 

1.0626*701 

I. 00000 

t. 00286 

0.61415 

0,93488 

1. 31858 

0.70601 

16 

1.5126’ 

-02 

1.126S’7A| 

1.09000 

1.00380 

0.82630 

0.64141 

1.26177 

0.72878 

17 

1.5817’ 

•02 

1.1646*701 

1. 00000 

1.00447 

0,64165 

0.64731 

1,26683 

0.74777 

16 

1.6145" 

-02 

1.1672*701 

1.00060 

1.60462 

0.85382 

0.65246 

1.24439 

0.76540 

14 

1.6851’ 

•02 

1.2288*701 

1.00000 

1.00527 

0.86552 

0.65725 

1.22116 

0.78258 

40 

1.7161" 

-02 

1.2624*701 

1.00000 

1.00553 

0,87775 

0.66208 

1.20137 

0.80082 

41 

1.7866’ 

• 02 

1,1002*701 

1.06000 

1.00523 

0.66131 

0.66700 

1.17706 

0,82154 

42 

1.6177’ 

-02 

1,1246*701 

1.90000 

1.00520 

0.86663 

0.67013 

1,16206 

0.83481 

41 

1.8865* 

-02 

1.1561*701 

1.00000 

1.00480 

0.61104 

0.67361 

1.14277 

0.85223 

44 

1.6165" 

•02 

1.1611*701 

1.00000 

1.00426 

0.61666 

0.67667 

1.12781 

0.86566 

4S 

1.6601" 

•02 

1.4060*701 

1.00000 

1.00454 

0,62816 

0.67670 

1.11406 

0.87638 

46 

2.0406* 

•02 

1.4276*701 

1.00000 

1.00413 

0.63562 

0.68201 

1.10162 

0.86142 

47 

2,0617’ 

•02 

1,4462*701 

t.OOOOO 

1.00384 

0.64265 

0.98426 

1.98678 

9.60318 

46 

2.1425" 

•02 

1.4651*701 

1. 00000 

1.00357 

0,64824 

0.68587 

1.08105 

9.61166 

46 

2.1651" 

•02 

1.4817*701 

t.OOOOO 

1.00326 

0.65436 

0.68771 

1,07107 

0.62217 

so 

2.2441" 

•02 

1.4662*701 

1.00000 

1.00262 

0.65852 

0.68882 

1.06421 

0.62615 

SI 

2.2646" 

•02 

1.5116*701 

t.OOOOO 

1.00254 

0.66362 

0.66026 

1.05611 

0.63768 

S2 

2.1457’ 

•02 

1.5275*701 

t.OOOOO 

1.00233 

0.66883 

0.66ISI 

1.94809 

0.64638 

SI 

2.1665' 

-02 

1.5166*701 

t.OOOOO 

1.00168 

0.67161 

0.66256 

1,04102 

0.65165 

S4 

2.4471’ 

-02 

1,5460*701 

t.OOOOO 

1.00224 

0.67584 

0.66363 

1.01741 

0.65806 

55 

2.4661" 

-02 

1.5567*701 

t.OOOOO 

1.00166 

0.67601 

0.66475 

1.03242 

0.66352 

56 

2.5486’ 

-02 

1.5652*701 

t.OOOOO 

1.00134 

0.66111 

0.66508 

1,02868 

0.66731 

57 

2.5667" 

•02 

1,5715*701 

t.OOOOO 

1.09121 

0.64314 

0.66563 

1.02556 

0.67081 

56 

2.6505’ 

-02 

1.5616*701 

1.00009 

1.00128 

0.68703 

0.66662 

1.01665 

0.67733 

56 

2.7011’ 

-02 

1.5614*701 

1.00000 

1.00068 

0.66018 

0.66T56 

1.01466 

0.68285 

60 

2.7521’ 

-02 

1.5657*701 

1.90909 

1.00071 

0.66063 

0.66770 

1.0I1T2 

0.68420 

61 

2.6026* 

-02 

1.6016*701 

i.noooo 

1.00946 

0,66261 

0.66816 

1,01060 

0.68766 

62 

2.6557* 

-02 

1.6041*701 

1.90000 

1.00023 

0. 69362 

0.66825 

1,00635 

0.68600 

61 

2.6045’ 

•02 

1.6060*701 

1,00900 

0,66666 

0.66517 

0.66857 

1,00686 

0.69177 

64 

2.6551* 

-02 

1 .6117*701 

1.00900 

0.66663 

0.66601 

0.66880 

1.00561 

0.66323 

65 

1.0061* 

•01 

1.6145*701 

t.OOOOO 

0,66666 

0,66661 

0.66608 

1,00436 

0^66474 

66 

1.0566’ 

-02 

1.6161*701 

t.OOOOO 

0.66653 

0.69748 

0.66603 

1.00112 

0.66543 

67 

1.1077’ 

•02 

1.6206*701 

t.OOOOO 

0.66664 

0.66887 

0,66646 

1,00125 

0.66825 

60 

1.1585’ 

-02 

1.6225*701 

t.OOOOO 

0.66685 

0.66646 

0.66677 

1.90062 

0.66915 

66 

1.2061’ 

-02 

1.6216*701 

t.OOOOO 

0.66656 

0,66627 

0.96656 

1.00062 

0.66066 

D 70 

1.2601’ 

-02 

1.6242*701 

t.OOOOO 

1.00000 

1.00000 

1,00000 

1.90000 

1.00000 

INPUT  VARIABLEB 


T,U,T,P 


TlOlOiOM  STUREK  PROFILE  T»0ULATION  (ib  POINTS,  OELTA  AT  POINT  SO 


I 

y 

PT.7/P 

p/PD 

TO/TOO 

M/MD 

U/llO 

T/in 

rho/rm()u*u/uo 

1 

0,0000’ 

♦ 00 

1 .0000**40 

1.25554 

0.94250 

O.UOOOO 

u.ooooo 

2,91457 

U.9000U 

i 

1,727?’ 

04 

1 .S46'l’  + 00 

1.25516 

0.94196 

0.25175 

(1.4057(1 

2.57251 

0. 1935b 

i 

1,9104’ 

04 

1 .6255*tOO 

1.25505 

0.94186 

0.26655 

0.42421 

2.51657 

0.20621 

s 

2.6416’ 

04 

t,7914*+00 

1,25505 

0.94058 

0.29427 

0. 46181 

2.46287 

0.23121 

5 

1,7518’ 

04 

1 ,92ba*  + 00 

1 .25262 

0.9591 , 

0.31374 

0.48642 

2.40071 

0.24922 

6 

4.7496’ 

04 

2,0l47’+n0 

1.25271 

0.93944 

0,52541 

0.5018(> 

2.57056 

0.26009 

7 

S.0674’ 

04 

2.0975*400 

1.25260 

0.93997 

0.55576 

0.51496 

2.352  52 

0,26964 

a 

7,1620* 

04 

2.t664*tfl0 

1.25257 

0.94135 

0.54659 

0.52867 

2.52663 

0.26001 

<1 

0.0772* 

04 

2.2556*t00 

1.25226 

0.94233 

0.35204 

0.55555 

2.31435 

0.28515 

10 

1,0512* 

05 

2.5544*440 

1.25201 

0.94562 

0.56524 

0.55220 

2,20643 

0.29759 

u 

1,2624* 

05 

2.46S5*t00 

1.21170 

0.94016 

0.57704 

0,56684 

2.26019 

0.5089(1 

li 

1.4961* 

05 

2.5650"+00 

1.25102 

0.95011 

0.58705 

0.57890 

2.25730 

0. 31051 

IS 

2,0041’ 

05 

2.7666*400 

1.22904 

0.95369 

0,40661 

0,60454 

2,18557 

0.13999 

14 

2.5121* 

05 

2.9S60"t«0 

1.22787 

0. 95630 

0,42444 

0.62206 

2.14796 

0.35560 

IS 

5.0201’ 

05 

5.l4Sl*t00 

1.22629 

0.95626 

V. 44114 

0.64020 

2.10609 

0.1727b 

M> 

i.saai* 

05 

5.510S*tOO 

1.22449 

0.96016 

0.45519 

0.65514 

2.0714/ 

0.18727 

17 

4,0561* 

01 

5.5245*400 

1.22269 

0.96221 

0.47266 

0.67509 

2.02792 

0.40562 

IS 

4.5441* 

05 

5.725b*t00 

1.22066 

0.96395 

0.48654 

0.68869 

1.98085 

0.4227b 

19 

5.0521* 

01 

1.44I6”400 

1.21764 

0.96615 

0.50494 

0.70400 

1,94063 

0.44040 

20 

5.5601* 

01 

4.t6l5*t(IU 

1.21469 

0.96900 

0,52105 

0. 72050 

I.9II22 

0.45779 

21 

6,0661* 

05 

4.4586"«00 

1.21155 

0.97119 

0.54065 

0.75807 

1.0657b 

0,47970 

22 

6.S761’ 

01 

4,6779**0U 

1.20762 

0.97328 

0.55696 

0.75249 

1.62524 

0,49794 

21 

7,0641* 

05 

4.9752*+00 

1.20542 

0.97598 

0.57662 

0.76951 

1.76001 

0.5201  1 

24 

7.5921* 

01 

S.2625**00 

1.19914 

0.97090 

0.59495 

0.78462 

1.75925 

0,54096 

2S 

0,1001* 

01 

5.59HO*4O0 

1.19441 

0.98098 

0.61549 

0.00069 

1 .69i!55 

0.56510 

26 

0.6061* 

05 

S.e870*+00 

1,16966 

0.98356 

0.65295 

0.61412 

1.65456 

0.50544 

27 

9.1161* 

01 

6.2S54*t00 

1.16506 

0.96574 

0,65450 

0,62971 

1 .60604 

0.OU47 

2a 

9,6241* 

05 

6.599l*tU0 

1,17966 

0.96795 

0.67560 

0.64520 

1.86720 

0.63472 

29 

1,0112* 

02 

6.9S26*400 

1.17555 

0.99016 

0.69256 

0,68650 

1.52764 

0.65777 

SO 

1,0640* 

02 

7.5257*+00 

1.16715 

0.99209 

0.71265 

0.66915 

1 .48744 

0.66200 

11 

1.1146* 

02 

7.7016**00 

1,16065 

0.99421 

0.75202 

0.68151 

1 .44947 

0.70582 

12 

1.1656* 

02 

6. I416*44U 

1.15451 

0.99629 

0.75406 

0,69445 

1 .40704 

0.75560 

11 

1,2164* 

02 

a.S269*fOO 

1.14778 

0.99759 

0.77205 

0.90501 

1.37150 

0.75749 

14 

1,2672* 

02 

a.6610*t00 

1.14125 

0.99946 

0.78875 

0,91401 

1.54263 

0. 77600 

IS 

1.5160* 

02 

9. 5622*460 

1.15460 

1.00154 

0.61204 

0.92640 

1.10151 

0.00760 

16 

1.1600* 

02 

9,7720"t0ll 

1.12607 

1.U0234 

0.05059 

0.95549 

1.26657 

0.05189 

17 

1,4196* 

02 

1.42I6"+01 

1.11906 

1,00302 

0. 05024 

0.94460 

1.25451 

0.85bS4 

10 

1,4704’ 

02 

1.04S5"40l 

1.10995 

1.00556 

U. 66910 

0.95512 

1.20266 

0.07962 

19 

1.5212* 

02 

1.1079*401 

1.10061 

1,00400 

0.88715 

0,96084 

1,17309 

0,90164 

40 

1.5724" 

02 

1.1449*401 

1.09205 

1.00436 

■1.90250 

0,96721 

1.14052 

0.91965 

41 

1.6226* 

02 

1.1656"401 

1.08555 

1.00477 

0.91851 

0.97557 

1.12595 

0. 95040 

42 

1,6756* 

02 

1.2152*401 

1.07457 

1.00451 

0,95099 

0.978KI 

1.10385 

0.95219 

4} 

1,7244* 

02 

1.2476*401 

1.06576 

1.00369 

0.94584 

0.98287 

1.06375 

0.96627 

44 

1.7752* 

02 

1.2757*401 

1.05099 

1.00323 

0,95482 

0,98629 

1.116700 

0.97704 

4S 

1.8260* 

02 

1.5052*401 

1.04755 

1.00253 

0,96546 

0.98960 

1.05081 

0.90660 

46 

1.6796* 

02 

1.5209*401 

1,03796 

1.00216 

0.97379 

0.99257 

1 .(15055 

0,99181 

47 

1.9276* 

02 

1,1404*401 

1.02656 

1.00156 

0.97967 

0,99406 

1.02950 

0.99290 

40 

1,9784* 

02 

1.5652*401 

1.01670 

1.00127 

0.98620 

((.99680 

1.01751 
1 .00050 

0,99016 

49 

2.0292* 

02 

1, 5707*401 

1.00935 

1.00035 

0.9»410 

0.9962U 

0.99922 

0 SO 

2.0600* 

02 

1,5946*401 

1. 00000 

1. 00000 

1.00000 

1.00000 

1 .000(10 

1 .01)000 

SI 

2.1506* 

02 

1.4019*401 

0.99054 

0.99976 

1.00272 

1.00(175 

0.99689 

0.99517 

S2 

2.1616* 

02 

1 ,4166*401 

0.98051 

0,99877 

1.00624 

1.00205 

0.98772 

0,99472 

SI 

2.2524* 

02 

1.4272*401 

0.96959 

0.99025 

1.01205 

1.00297 

0.48215 

0.99016 

S4 

2.2612* 

02 

1 ,4409*401 

0.95866 

0.99613 

1.01705 

1.80448 

0.97541 

0.90721 

S5 

2.5540* 

02 

1.4405*401 

0.94762 

0.99776 

1,01976 

1.00514 

0,97152 

0.9BU41 

S6 

2.5640" 

02 

1.4S6«*401 

0.95670 

0.99722 

1.02270 

1 ,00586 

0.96706 

0.97422 

17 

2.4556* 

02 

1 , 4676*401 

0.42577 

0.99745 

1 ,u26H1 

1 .((117  lu 

0.96201 

0.96920 

SO 

2.4664* 

02 

1.4753*401 

0.91465 

0.99776 

1,02881 

1,00792 

0.9598(( 

0.96071 

59 

2.5572" 

02 

1 .4669"401 

0.9(1392 

0.99755 

1.05572 

1 ,00919 

0.95110 

0.9871  1 

60 

2.5660* 

02 

1,4912*401 

0.B42P8 

0.99706 

1.05527 

1.08952 

0.95087 

0.94790 

61 

2.6506* 

02 

1.4985*401 

0.08196 

0.99700 

1,01786 

1 .01027 

0.94752 

0.94057 

62 

.’.6696* 

02 

1.5057’40» 

0.87171 

0.99689 

1.04044 

1.01090 

0.94417 

0.91359 

61 

2.7404* 

02 

1.5126*401 

0.66256 

0.99664 

1.04292 

1.01159 

11.94082 

0.92725 

64 

2.7912* 

02 

1, 5189*401 

0,85269 

0.9*721 

1. (14514 

1.61253 

U.95H5U 

0.92010 

6S 

2.0420* 

02 

1.5265*401 

0.64555 

0.99766 

1.04786 

1.01 3bO 

0.95579 

0.91)74 

66 

2.6920’ 

02 

1.5574*401 

0,83275 

0.99759 

1.0517L 

1,01465 

0.9107b 

0,90779 

INPUT  VARttQLEl 


Y.U,T,P 


7ioi-r 


7lOlO^Ob  8TUREK  PROFIUE  TABULATION  POINTS,  OELTA  AT  PulNT  <(T 


1 

Y 

PT2/P 

P/PO 

ro/Too 

M/MD 

U/UD 

T/TD 

flMO/RHOD»U/UO 

1 

o.oooo"too 

i.oono'+oo 

1.21210 

0.9416U 

0.00000 

u ,00000 

2,82927 

0.00000 

2 

1.2192'-04 

1.5841"*00 

1.21204 

0.94214 

0.26512 

0.41710 

2.47751 

0.20415 

} 

1 .6256"-04 

I ,6440*i40 

1.21204 

0.94229 

0.26518 

U.4445B 

2.41035 

0.22172 

4 

2. 0120". 04 

1.7671"  + ()0 

1.21194 

0.94161 

0.29712 

0.46060 

2.40000 

0.21259 

5 

1.25l2"-04 

1 ,fl967"+00 

1.21165 

0.94045 

0.11690 

0.46565 

2.14651 

0.25056 

(■ 

4. 7752". 04 

2,0219"t00 

1.21145 

0.94151 

0.11421 

0.50775 

2,10786 

0,26653 

7 

S.lB46"-04 

2.0675"+00 

1.21125 

0.94216 

0.14216 

0,51797 

2.266B9 

0.27410 

a 

6.0264*. 04 

2.245l"tOO 

1.21076 

0.94505 

0.16138 

0.54171 

2.24715 

0.29186 

9 

1.0160*.01 

2.1542*100 

1.21017 

0.94649 

0.17111 

0.55660 

2.22419 

0.30297 

10 

1.5240*-01 

2.5445"T00 

1.20949 

0.95116 

0.19676 

0.54506 

2.17451 

0.12542 

11 

2. 0120". 01 

2.7459"t00 

1.20704 

0,95719 

0.41441 

0.60585 

2.11711 

0.14216 

12 

2. 5400". 01 

2.9187"tOO 

1.20469 

0.95916 

0.41092 

0.62410 

2.0975b 

0.15644 

11 

I.OAIO’.OI 

l,0958"TO0 

1.20211 

0.96104 

0.44706 

0.64154 

2.0590b 

0.17461 

14 

1.S560*.01 

3,2745"»O0 

1.19966 

0.96254 

0.46276 

0.65769 

2.02114 

0.19057 

IS 

4.0640"-01 

1.4570"t00 

1.19675 

0.96444 

0.47617 

0.67167 

1.964B2 

0.40819 

16 

4.5720"-01 

1,6194*t00 

1.19161 

0.96611 

0.49106 

0.64645 

1.94959 

0.42149 

17 

5.0BOO*.Ol 

1.8220*700 

1.19017 

0.96790 

0,50750 

0.70247 

1,91599 

0.41641 

16 

5.566l)"-01 

4.0419*700 

1.16724 

0.97017 

0.52446 

0.71661 

1.67751 

0.45442 

19 

6.0460"-01 

4.2921*700 

I.18410 

0.97271 

6.54277 

0,71541 

1.61577 

0.47415 

20 

6.6040'>01 

4.6025*700 

1.16086 

0.97474 

0.56460 

0.75456 

1.78462 

0.49923 

21 

7.1I20"-01 

4.6967*700 

1.17616 

0.97742 

0.56501 

0.T717T 

1.74U3U 

0.52157 

22 

7.6200"-01 

5.1714*700 

1.17116 

0.97942 

0.60100 

0.76641 

1.70061 

0.54160 

21 

6. 1260*. 01 

5.4706*700 

1.16655 

0.96291 

0.62213 

0.60200 

1,66179 

0.56299 

24 

B.6160".01 

5.6167*700 

1.16165 

0.96515 

0.64472 

0.61696 

1,61155 

0.56970 

2S 

9,1440"-01 

6.1524*700 

1.15704 

0.98726 

0.66361 

0.61270 

1.57451 

0.61191 

26 

9. 6520". 01 

6.5125*700 

1.15214 

0.96979 

0.66445 

0.64719 

1.51279 

0.61706 

27 

1.0160". 02 

6.8661*700 

1.14751 

0.99216 

0,76541 

0.66155 

1.49160 

0.66262 

26 

1,0666".02 

7.1046*700 

1.14165 

0.99446 

0.72647 

0.67611 

1.44715 

0.69145 

29 

1.1176". 02 

7.6862*700 

1.11616 

0.94617 

0.74616 

0.64655 

1.40976 

0.71610 

10 

1.1664". 02 

6.0611*700 

1.11038 

0.99619 

0.76774 

0.90010 

1.37451 

0.74022 

11 

1,2192". 02 

8.4461*700 

1.12469 

1.00026 

0.78694 

0.91107 

1.34016 

0.76447 

12 

1,2700". 02 

6.6924*700 

1.11901 

1.00171 

0.6067} 

0.92277 

1.10190 

0.79314 

11 

1.1206". 02 

9.1417*700 

1.11165 

1.00172 

0.81009 

0.91401 

1.26612 

0.82022 

14 

1.1716". 02 

9.7617*700 

1.10470 

1.00435 

0.65046 

0.94177 

1.21144 

0,84664 

16 

1.4224">02 

1.9152*701 

1.04754 

1.00491 

0.66725 

0.95152 

1.20179 

0.86751 

16 

1.4712". 02 

1.0612"701 

1.09038 

1.09527 

0.66766 

0.96046 

1.17071 

0,89454 

17 

1.5240". 02 

1.0992*701 

1.06313 

1.00502 

0.90417 

0.96716 

1.14417 

0.91572 

16 

1.S748*.02 

1.1179*701 

1.07578 

1.00514 

0.92070 

0.97181 

1.11870 

0.91645 

19 

1.6256". 02 

1.1661*701 

1.06621 

1.00461 

0.91117 

0.97656 

1.04919 

0,95100 

40 

1,6764".02 

1.1967*701 

1,06068 

1.00401 

0.94521 

0.96265 

1,06076 

0.96440 

41 

1.7272".(I2 

t.2215'701 

1.05111 

1. 00315 

0.95616 

0.96626 

1.06196 

0,97621 

42 

1.7780". 02 

1.2417*701 

1.04556 

1.00215 

0.96354 

0.96655 

1.05257 

0.98198 

4l 

1.6266"*02 

1.2644*701 

1.01604 

1.00222 

0.97267 

0.99171 

1.01917 

0.99027 

44 

1.8796". 02 

1.2671*701 

1.02651 

1.06115 

0.96160 

0.99449 

1.02602 

0,99692 

45 

1.9104". 02 

t.l044"7fll 

1.01902 

1.00061 

0.96651 

0.99651 

1.01626 

0.99921 

46 

1.9612". 02 

1.1147*701 

1.00951 

1.00011 

0.99257 

0.99767 

l.OIOlO 

0.99689 

0 47 

2. 0120". 02 

1.1137*701 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

46 

2.0826".O2 

1.1440*701 

0,99019 

0.99914 

1.00400 

1.00100 

0.99404 

0.99711 

49 

2.1116*.02 

1.1526*701 

0,96064 

0.99666 

1.00711 

1.00165 

0.96916 

0.99147 

50 

2. 1644". 02 

1.1659*701 

0,97118 

0.99654 

1.01247 

1.00117 

0.96211 

0.99240 

51 

2.2162".02 

1.1721*701 

0.96167 

0.99635 

1.01462 

1.00404 

0.97866 

0.98661 

52 

2. 2660". 02 

1.1809*701 

0.95236 

0,99616 

1.01619 

1.00511 

0.97451 

0.96227 

51 

2.1166".02 

1.1866*701 

0.94167 

0.99781 

1.02111 

1.00580 

0.97019 

0.97644 

54 

2.1676"-02 

1.1960*701 

0.91116 

0.99619 

1.02196 

1.00689 

0,96494 

0.96986 

55 

2. 4184". 02 

1.4013*701 

0.92069 

0.99605 

1.02596 

1.00746 

0.96421 

0.96218 

56 

2. 4692". 02 

1.4063*701 

0.91040 

0.99T62 

1.02861 

1.00606 

0.96041 

0.95557 

57 

2. 5400". 02 

1.4149*701 

0.90001 

0.99606 

1.01111 

1.00906 

0.95772 

0.94827 

56 

2.5906*>02 

1.4214*701 

0.66952 

0.99641 

1.03154 

1,01001 

0,95501 

0.94076 

59 

2.6416".02 

1.4267*701 

0.67901 

0.99621 

1.01555 

1.01055 

0.95210 

0.91260 

60 

2.6924">02 

1.4119*701 

0,66654 

0.99910 

1.01751 

1.01160 

0.95066 

0.92420 

61 

2.7432".02 

1.4161*701 

0.65605 

0.99726 

1.01914 

1.01117 

0.94866 

0.91611 

62 

2.794O".02 

1.4436*701 

0.64756 

0.99779 

1.04166 

1.01207 

0.94161 

0,90904 

61 

2.6446".02 

1.4522*701 

0.61492 

0.99617 

1.04506 

1.01145 

0,94016 

0.69979 

64 

2.8956".02 

1.4627*701 

0.62217 

0.99751 

1.04699 

1.01411 

0,91498 

0.69195 

INPUT  VANUiLEt  T,U,T,n 


7101-C-6 


71010206  STUREK  PROFILE  lABULAlION  65  POINTS,  OEUA  AT  PulNl  An 


I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/HO 

u/uo 

T/in 

HM0/RH00*0/UD 

1 

O.OOOO’TUO 

1 ,00P0"tno 

1,16416 

0,94457 

0.00040 

0.00000 

2.72158 

0.00000 

2 

1 .9504"-09 

1 .651 I'tUO 

1.18370 

0.94201 

0.28615 

0.43864 

2.35193 

(1.22086 

3 

2^5400*-04 

1 .7926"tOO 

1,16353 

0.94179 

0.31058 

0.47068 

2.29666 

0.29255 

4 

1.7846--04 

1 .92Jl-tOO 

0.32966 

0.99252 

0.33045 

0,49599 

2.25287 

0.07258 

5 

5.4102"-09 

2.0522"+00 

1.18264 

0.99999 

0.34558 

0.51515 

2.22211 

0.27422 

6 

6,7510"-04 

2.t310"t00 

1.18250 

0.99570 

0.35842 

0.53095 

2.1999/ 

0.2881 1 

7 

B.7664''-04 

2.2407“»00 

1.16199 

0.94621 

0.37193 

0.54762 

2.16788 

0.29858 

a 

l.l328“-03 

2.372S*tOO 

1.16122 

0.95152 

0.38732 

0.56635 

2.13816 

0.31288 

9 

1.6406"*03 

2.5621**00 

1.17909 

0.95709 

0.40813 

0.59137 

2.09958 

0.33210 

10 

2.1486’-03 

2.7526**00 

1.17695 

0,96061 

0.42780 

0.61385 

2.05892 

0.35090 

11 

2.6566*>03 

2.9UB**00 

1.17465 

0,96209 

0.44345 

0.63081 

2.02396 

0.36619 

12 

s.iaoe’-os 

3.0713**00 

1.17226 

0.96363 

0.45852 

0.64675 

1.98957 

0.38107 

13 

3.4728"-03 

3.2419**00 

1.16987 

0.96518 

0.47404 

0.66274 

1.95464 

0.39666 

U 

4.1608"-03 

3.4273**00 

1.16679 

0.96677 

0.49028 

0.67903 

1.91614 

V. 41305 

15 

4.6S8S*>03 

3.6242**00 

1.16397 

0.96796 

0.50692 

(1.6950  7 

1.88008 

0.43013 

16 

5,196S"-03 

3.6336**00 

1.16014 

0.96979 

0.52398 

0.71125 

1.84254 

0.44783 

17 

5.7046*-03 

4.0449**00 

1.15689 

0.97146 

0.59061 

0.72653 

1.80605 

0.48539 

le 

6.2I26'*03 

4.2801**00 

1.15356 

0.97391 

0.55851 

0.74252 

1.76747 

0.48462 

19 

6,7208*-03 

4.9605**00 

1.15023 

0.97565 

0.57910 

0.76029 

1.7238/ 

0.50735 

20 

7.2288*-03 

4.796S"*00 

1.14691 

0.97866 

0.59598 

0.77464 

I.69u3i1 

0.52575 

21 

7.7l68*-03 

5.1263**00 

1.19391 

0.98109 

0.61845 

0.79295 

1.64390 

0.55153 

22 

6.2446*>03 

5.4396**00 

1.13922 

0.96316 

O.o39|9 

0.60894 

1.60167 

0.57538 

23 

6.7528‘-03 

5.7897**00 

1.13478 

0.98565 

0.66154 

0.32570 

1.55787 

0.60146 

29 

9.2b06''>03 

6.1241**00 

1.12924 

0.98829 

0.O8220 

0.69059 

1.5)825 

0.62521 

25 

9.7686*-03 

6.5065"*00 

1.12377 

0.99084 

0.70519 

0.65699 

1.4749/ 

0.65252 

26 

l.0277*-02 

6.6402**00 

1.11822 

0.99287 

0.72443 

0.86917 

1.43952 

0.67517 

27 

1.0765’-02 

7.2902**00 

1.M268 

0.99516 

0.74972 

0.66507 

1.39369 

0. 70663 

26 

1.129S»-02 

7.7299**00 

1.10713 

0.99753 

0.77563 

0.89952 

1.35193 

0.73664 

29 

l.l601*-02 

8.1248**00 

1.10166 

0.99948 

0.79449 

0.91 158 

1.31698 

0.76284 

30 

1.2309*-02 

6.6001**00 

l.U9bl2 

1.00137 

0.81387 

0.92493 

1.27561 

0.74966 

31 

l.26l7*-02 

9,0026**«0 

1.V9057 

1.00305 

0.83897 

0.93555 

1.29398 

0.82050 

32 

l.3325*-02 

9.4555**00 

1.08485 

1.00444 

0.U6101 

0.99654 

1.20855 

0.89966 

33 

1.3633’*02 

9.6766**00 

1.07862 

1.00522 

0.88101 

0.95591 

1.17727 

0.87581 

34 

1.4341"-02 

1 .0279"*01 

1.07247 

1.00617 

0,89971 

0.96446 

1.19911 

0.90013 

35 

l.4849“-02 

1.0615**01 

1 .06624 

1.00603 

0.91501 

0.97080 

1.12565 

0.91956 

36 

1.5S57*-02 

l.0954**!M 

1.05975 

1.00571 

0.93020 

U. 97660 

1.10271 

0.93875 

37 

1.5665“-02 

1.1306**01 

1.05224 

1.00543 

0.94581 

0.98261 

1.0797/ 

(1.95775 

36 

l.637S*>02 

1.1567**01 

1.04461 

1.00489 

0.95791 

0.96718 

1.06209 

0.97II6 

39 

l.6881*-02 

1.1628**01 

1.03730 

1.00924 

0.96827 

0. 99073 

1.84o92 

0.96163 

40 

1.7S89"-62 

1.2079**01 

1,02968 

1.00317 

0.97890 

0.99989 

1.03128 

0.99274 

41 

1.7897*. 02 

1.2203**01 

1.02236 

1.00245 

0.96915 

0,99563 

1.02348 

0.99456 

42 

1.6405’.02 

t. 2357**01 

1.01494 

1.00169 

0,99060 

0.99755 

1.(1  luOb 

0.99840 

4 3 

1.6913*«02 

1.24T1«*01 

1,00751 

1.00115 

0.99532 

0.99699 

1.00730 

0.99915 

0 44 

l.9421*-02 

1.2564**01 

1.00000 

1.00000 

1.  Cl  Oil  00 

1.00080 

1,00000 

1 .00008 

45 

l,9929".02 

1.2655**01 

0.99257 

1.00016 

:. 00212 

1.00(182 

0.99739 

0,99598 

46 

2.0437"-02 

l.2717"*ni 

0.96472 

0.99985 

1.00550 

1.00163 

0.9927V 

0.99377 

47 

2. 0945*. 02 

1.2769"+01 

0.97559 

0.99947 

1.00849 

1.00269 

0,96853 

0.98951 

46 

2.l453"-02 

1.3421**111 

0.96645 

0.98469 

1.03402 

1,0036b 

0.94213 

1.02956 

49 

2.1961*-02 

1.2926**01 

0.95732 

0.99933 

1.01403 

1.00997 

0.96123 

0.97999 

50 

2.24*9*-02 

1 .2905«*oi 

0.94819 

0.99926 

1.01664 

1.08538 

0,97758 

0.97515 

51 

2.2«77""U2 

1,3050**01 

0.93897 

0,99949 

1,01908 

1.08b2(| 

0,97997 

0.98908 

52 

2.3485*-02 

1.3112**01 

0.92949 

0.99954 

1.02159 

1.08711 

0.9716b 

0.96322 

53 

2.5993“-02 

1.5l6o**"l 

0.91993 

4.99915 

1.02378 

1.00769 

V, 988 72 

0.9S6H9 

54 

2. 4501*. 02 

1 .32S4**fll 

0.91037 

0,99946 

1.112651 

1.00869 

0.«bb5V 

0.95101 

55 

2.50O9*-O2 

1.3304**01 

0,90081 

0.99933 

1.029J4 

1,00956 

0.9819« 

0,94541) 

5b 

2.5517*-02 

1.3367**01 

0.89117 

0.99968 

1.03186 

l.OIObo 

0,95933 

V. 93885 

57 

2.6025--02 

1 .3457**0l 

0,86118 

0.99969 

1.0346/ 

1.01196 

0,95588 

0.93262 

56 

2,6533"-02 

1.3509**ni 

0.87119 

0.99957 

1.03753 

1.01234 

0.95203 

0.92638 

59 

2.7041*-02 

1,3577**01 

0.86112 

0.99976 

1.09023 

1.01330 

0.94691 

0.91956 

60 

2, 7549*. 02 

1 .3690**01 

0.65113 

1.00000 

1.04298 

1.01931 

0. 99578 

0.91281 

61 

2.a057"-U2 

l,3i26"*ni 

0.84119 

0.99964 

1.04613 

1.01513 

0,99181 

0.90882 

62 

2.B565"-02 

1.3792**01 

0.83090 

1.00076 

1.0487J 

1.01652 

0.93952 

0.89900 

63 

2.9073*-02 

1.3864**<U 

0.82015 

1 .00897 

1.05236 

1.01777 

0.9353b 

0.69241 

64 

2,9Sai"-02 

) .3954**111 

0.80939 

1,00004 

1.05511 

l.OIBlb 

0.93118 

0.68999 

65 

i.0069"«02 

1 ,4033**01 

0,79855 

0,99692 

1.05818 

U0IK59 

0,92699 

0.87789 

INPUT  variables  Y,U,T,P 


710I-C-7 


TlOlOiO? 

SrijREn 

PPOriLE 

TABULATION 

60 

POINTS,  DF.LTA  AT  PulNT 

I 

Y 

P72/P 

P/PD 

TO/TOP 

1 l/.'ID 

U/Uf) 

T/10 

»HU/MHOD»0/UO 

1 

0.0000" 

*00 

1 .nono“  + oo 

1.17665 

0.94310 

0.00000 

u.oonno 

2.61543 

4.00000 

2 

1 .2192" 

-04 

1 .531 9“*oo 

1.17617 

9,94415 

0.26850 

0.41047 

2. .11569 

0.24674 

i 

2. 0470" 

-04 

1 .ft742"*00 

1.17600 

0.943B8 

0.31101 

0.49143 

2.20394 

0.26222 

<4 

4.1  rift" 

-U4 

1 ."664" *00 

1.17562 

0.94379 

0.34468 

0.54818 

2.17365 

0.27485 

s 

b . 0706" 

-04 

2. 1462"*00 

1.17510 

0,94732 

0,16900 

0.53818 

2.  12721 

0.2*710 

b 

b.S144" 

-04 

2.1112“*9o 

1.17450 

4.95054 

0. 38941 

0.56267 

2.08  7.13 

0.31653 

7 

1.0490" 

-01 

2.4164“*0|> 

1.17190 

0,95505 

0.40197 

0.58038 

2,06411 

0.33007 

s 

1.1691" 

-01 

2.54<U“*00 

1.17240 

0.95816 

0.41598 

6.5945b 

2.642*1 

0.14121 

9 

1.5215" 

-01 

2.5909“+00 

1.17165 

0,95969 

0.42106 

(1.64  050 

2.1)1413 

0.34589 

10 

1 .8921" 

-03 

2.6945“*00 

1.16984 

0.96211 

0.41207 

6 . 6 1 1 9 

2.01413 

0.35615 

u 

2.1401“ 

-03 

2.7722“*00 

1.16864 

0.96406 

0.44010 

U.C2224 

1,99899 

0.36377 

12 

2.4001" 

-03 

2.ft577“*0O 

1.16744 

0.96556 

0.44874 

0.61173 

1 ,98183 

0.3721  3 

11 

2.6541" 

-03 

2.9282“*(I0 

1.16017 

0.96666 

0.45573 

6.63928 

1.96789 

0.37887 

14 

2.90B1" 

-03 

1.00;9“+00 

1.16497 

0,96717 

0.46329 

0.64712 

1.45143 

0.38619 

IS 

1.1621" 

-01 

1.08'lo“t00 

1.16176 

0.96764 

0.47051 

6,65481 

1.91438 

0.1*195 

lb 

1.4161" 

-03 

1. 1614“*0« 

1.16256 

0.967«4 

0.4V820 

0.66221 

1.9  1 772 

0.40145 

17 

1.6701“ 

-01 

1,241 4“*00 

1.16124 

0.96677 

0.48519 

0,66952 

1.9025V 

0.44866 

18 

4.1761“ 

-03 

1.1135“t0U 

1.16609 

0.96991 

0.49173 

0.077*4 

1.88541 

0.41714 

19 

4.4121“ 

-01 

1.521 l“*nu 

I.156T8 

0.96986 

0.51026 

6.6*148 

1.84705 

0.41412 

20 

4.9401“ 

-01 

1.7076“f90 

1.15111 

0.97207 

0.52614 

6.70877 

l,Hl47n 

0.45036 

21 

5.4461“ 

-01 

1.9265“*00 

1.14851 

4.97122 

0.5441 4 

0.72513 

1.77587 

0.46897 

22 

5.9561“ 

-01 

4.1721“*00 

1.14165 

0.97511 

0.56162 

6.74250 

1.71549 

0.48929 

21 

6.4641“ 

-01 

4,42I0“*0U 

1.13877 

0.97704 

0.58261 

0.75890 

1.69662 

0.50918 

24 

6.9721“ 

-01 

4.7ll5“*no 

1.11472 

0.97S60 

0.64419 

6.77662 

1.65220 

0.53118 

2S 

7.4801“ 

-01 

4 .9799“*90 

1.11194 

0.98091 

0.62115 

0.79201 

1.61515 

0.55455 

2b 

7.9891“ 

-01 

5.129fl“*ftU 

1.12716 

0.98155 

0.64u52 

u. 81 020 

1.S7042 

0.58162 

27 

6.4961“ 

-01 

5.S972“*00 

1.12176 

0.9P539 

0.O6I95 

6.82414 

1.53649 

0.60292 

29 

9.0041“ 

-01 

5.9816“*0« 

1.11918 

0. 95661 

0.68979 

0.84204 

1.4901b 

0.61242 

29 

9.5121“ 

“01 

6.l64b“*90 

1.11411 

0.99095 

0.71142 

6.05826 

1.44725 

0.68081 

10 

1.0020“ 

-02 

6.7S11“*»U 

1,1094] 

0.9914B 

0.71b71 

0.07369 

1, 711161b 

0.68922 

11 

1 .0528" 

-02 

7.1448“*00 

1.10180 

0.99554 

0.75948 

0.08797 

1.36699 

0.71701 

12 

1.1016" 

-02 

7.5809“*9(l 

1.09794 

0,99764 

0.78402 

0,94268 

1.12559 

0.7476b 

i: 

1.1544" 

-02 

ii.ooia“*«o 

1.09201 

0.<>9952 

0.80711 

0.91589 

1.28773 

0.7766* 

14 

1.2052“ 

-02 

8.4280**00 

1.06616 

1.00130 

0.82961 

0.92823 

1,25189 

0.80515 

. I'i 

1.2560* 

-02 

8.8664**90 

1.08011 

I.U01I7 

0.U5223 

6.94019 

1,21746 

0.81454 

lb 

1.1068“ 

-02 

9.Hlo“*00 

1.07445 

1.00415 

0.87470 

0.95127 

1.18279 

0.86418 

17 

1.1576" 

-02 

6.71«1“*00 

1 .06860 

1,00521 

0.89414 

0,961)51 

1,15.146 

0.88985 

18 

1.4084“ 

-02 

1 .0084“*91 

1 .06267 

1.00601 

0.91210 

0,96859 

1.12771 

0.91273 

19 

1.4592“ 

-02 

1 .»4S6“*01 

I .USbBl 

1.00634 

0.92962 

6.97(j09 

1.10247 

0,93567 

40 

1.5100“ 

-02 

I.O*6l"*lU 

1 .05696 

1.00591 

0.94151 

0.98161) 

1,08178 

0.95J69 

m 

1 .5608“ 

-02 

1.1044**91 

1. 04406 

1.00518 

0.95661 

0.98615 

1,06310 

0.96868 

42 

1.6116“ 

-02 

1.1288**01 

1.01670 

1.00461 

0.96763 

0.')901D 

1.04745 

0.98016 

4} 

1.6624“ 

-02 

1 .1495“*«1 

.02915 

1.00150 

0.97689 

0.96J27 

1.03382 

0.988*7 

44 

1 .7112“ 

••02 

l,1654“*9l 

1.02199 

1.00224 

0.98396 

0.99526 

1.02322 

0.9*406 

4S 

1.7640“ 

-02 

l,H«7"*0l 

1.01464 

1.60146 

0.94061 

0.90714 

1.01363 

0.99033 

4h 

1.8148“ 

-02 

t.l9l5“*ni 

1 .00716 

1.001155 

0.99514 

6.99860 

I.DObSb 

0,99918 

0 47 

1.8656“ 

-02 

l.2022"*Ol 

1,09600 

1. 00000 

1.00600 

1 .04000 

1,60000 

1.00000 

48 

1.9164“ 

•02 

1.2071"*ni 

0.9»264 

0,99966 

1,04210 

1.00058 

0,99697 

0.9*624 

49 

1.9672“ 

•02 

1.2119**01 

6.98529 

0.99989 

1.04505 

1.00174 

0.99344 

0.9935.1 

SO 

2.0180“ 

-02 

t.2l77“*0l 

0.97891 

0,99942 

1 , U4bb6 

1.00208 

0,99091 

0.98903 

SI 

2.0665“ 

-02 

1 .2217**91 

0.97011 

0. 9991b 

1,04924 

1.04286 

0.90738 

0.98513 

S2 

2.1196“ 

-02 

1,2281“*01 

0.96282 

0.99968 

1.01125 

1.04382 

0.98516 

0.98005 

SI 

2.1704“ 

-02 

l.2314“*0l 

0.95199 

1.00019 

1.01141 

1.00494 

0,98314 

0,97494 

S4 

2.2212“ 

-02 

1,2372"*01 

0.94589 

1.00042 

i. 01564 

1.00552 

0.98112 

0.96921 

S5 

2.2720“ 

-92 

t.24l3“*ni 

0.91786 

1.09008 

1.01679 

1 .01)595 

0.97886 

0.96387 

Sb 

2.1228“ 

-02 

1.2463**01 

0.92921 

0.9*968 

1.01890 

1.00646 

0.97577 

0.95848 

S7 

2.1716“ 

-02 

l,25!2“*ni 

6.92044 

1.00U27 

1.02099 

1.00750 

0.97375 

11.95255 

S8 

2.4244“ 

-02 

l.255  r*0| 

6.91159 

1.00049 

1.02279 

1.00821 

0.97(73 

0.94582 

S9 

2.4752“ 

-02 

1 .2612“*91 

6. 9021'! 

1.00047 

1.02522 

1.00945 

0.“6»70 

0.94041 

«0 

2.5260“ 

-02 

1 .2660**91 

0,89403 

1.60045 

1.02725 

1,00973 

0.96618 

0.93412 

INPUT  v*oi»an:s  y,u,t,-' 
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71010^00  STUREr 

pworiLE 

tabulation 

bU 

PDIMTS^  delta  at  PuINT  qi 

1 

Y 

PT?/P 

P/PO 

To/TOO 

H/MR 

u/un 

T7I0 

RHO/RHai)»u/uo 

1 

u.ooo<i"*oo 

1 .noco'+po 

1 . 1 34i4 

0.94247 

U.UOOOO 

6.00000 

2.55641 

o.uooou 

a 

a.b42'l"-04 

l ,487a"Yl>0 

1 .13864 

0.44404 

0.3S742 

0.517)1 

2.06401 

0.28146 

] 

3.302(I"-0U 

2,()b1  0"  + 00 

1.13855 

0.94340 

0.36B37 

0. 52411'! 

2.06566 

0,24162 

u 

5.842«'’-04 

a.?777"too 

1.13802 

0.94465 

0.34676 

0.562S5 

2.00875 

0.31P54 

5 

b.  7310‘-04 

J.365r*no 

1.15764 

0.44622 

U. 00746 

6 , 5 7 4 6 3 

1 .40661 

0,32677 

6 

8.178H"-04 

3.45J6"tO0 

1.13756 

0.45045 

0.41741 

0.56734 

1 .97514 

0.33627 

7 

1 .0744"-03 

a.5778“+00 

1.13710 

0.95442 

11.43206 

0.60392 

1.95379 

0.35148 

S 

1.3233"-03 

2.65fl4“t00 

1.13&44 

0.45415 

0.44043 

0.61463 

1 .94309 

0,35447 

<1 

l.S624’-03 

2.7574«t«0 

1.13511 

0.46203 

0.45160 

0.62666 

1.42554 

0.36441 

10 

1.7780*-03 

2.8344"*00 

1.13412 

0.46432 

4.46012 

0.63615 

1.41146 

0.37744 

11 

2.28b0'<03 

2.495b"t00 

1.13154 

0.46764 

0.47596 

0.65317 

1.88327 

0.34245 

u 

2.7940'-03 

3.1336‘yUO 

1.12424 

0.46437 

0.46447 

0.66701 

1.85700 

0,40562 

1 J 

3.3020“-03 

3.280b"400 

1.12737 

0.47005 

0.50342 

O.uBObO 

1.82782 

0,41976 

14 

3.8l00"-03 

3.44bb'fP0 

1.12545 

0.47086 

0.51867 

0.69513 

1,74621 

0.43555 

15 

4.3l80"-03 

3.h2?9"tO0 

1.12267 

0.47161 

4.53434 

0.70970 

1.76411 

0.45165 

lb 

4.82b0"-0l 

3.61Bo'»00 

1.11484 

0.47243 

0.55117 

0.72446 

t ,73u06 

0.46928 

17 

S.3340*«03 

4.0152"4l)0 

1.11717 

0.47415 

0.56754 

0.73444 

t .69747 

0,48665 

IS 

S.8420"*03 

4.?513"*fl0 

1.11419 

0,97540 

0.56657 

0.75553 

1 .65405 

0.50740 

14 

b.3500*-03 

4.4450"»00 

1.11045 

0.47643 

0.60555 

0.77147 

1.62305 

0.52806 

SO 

b.B580"-03 

4.7432"'>flO 

1.10771 

0.47822 

0.62426 

0.76643 

1.58704 

0.54840 

ii 

7.3bb0--03 

5.0470'bOO 

1.10400 

0.46162 

0.64640 

0.80428 

1.54815 

0.57354 

it 

7.B;40»-03 

5.34T4“*00 

1.04470 

0.48324 

0.66754 

0.62006 

1 .50424 

0.54754 

2} 

6.3B20'-0I 

5.654O"aO0 

1.04534 

0.48565 

0.68877 

0.83573 

1.47228 

0.62174 

24 

8,B4O0''>aI 

5.9917"»0U 

1.««104 

0.46747 

0.71071 

0,85064 

1 .43337 

0.64770 

25 

4.3480"-Q3 

b.3b95"*nu 

1.U8665 

0.44017 

0.73462 

0.06727 

1.34300 

0.67667 

2b 

9.90b0"-01 

b.73b5'tflO 

1.06255 

0.44274 

0.75744 

0,882(14 

1.35603 

0,70414 

27 

1.0414‘'^02 

T.OBPl’AOO 

1.07746 

0.44464 

0.77823 

0.64445 

1.32247 

0.72450 

2S 

1.0922"-02 

7,M64*aOO 

1.07315 

0.44651 

0.60352 

0.40462 

1 .28210 

0.76154 

24 

l,1430”-02 

T.927B"400 

1.06632 

0.44360 

0.82675 

0.42307 

1.24660 

0.74106 

30 

l.l938«-02 

8.3755'*00 

1.06155 

1.00071 

0. 85130 

0.93647 

1 .21012 

0,82305 

31 

1.244b*-02 

8.7626**00 

1.05845 

1.00178 

0.67147 

0,44644 

1.17447 

0.84482 

32 

l.2954“-')2 

4.1130**00 

1.05309 

1.00368 

0.64025 

0,95643 

1.15416 

0,87266 

33 

1 .T«b2«.(ia 

4.5334**00 

1.04773 

1.00477 

0.41171 

0.46660 

1.12403 

0.40049 

34 

.3970“-02 

4.A87i“*00 

1.04237 

1.00553 

0.42434 

0.97462 

1.04971 

0.42380 

35 

l.4478"-02 

1.02I7**01 

1.03701 

1.00515 

0.44556 

0.48122 

1.07685 

0.44442 

ib 

1.49Bb*-U2 

l.8S«4"+«l 

1,03164 

1.00501 

0,45442 

0.48680 

1.05786 

0.46232 

37 

1,5444*>02 

1 .OTl<l**(il 

1.42575 

1.00408 

0.46465 

0,96041 

1.04324 

0.47377 

3S 

l,bO02*>02 

l.0954**0l 

1.01433 

1.00337 

0.46047 

0,99447 

1.('2772 

0.48615 

39 

l,b5l0*-02 

l.U«2"*01 

1.01284 

1.00222 

0.46444 

0.94716 

1.01556 

0.94444 

40 

UTOlB'-oa 

I,l2b0**«l 

1.00642 

1.00142 

0.49446 

0.99883 

1.00778 

0.49748 

D 41 

1.752b*>02 

I.l3*4**ill 

1.00000 

t. 00080 

1.00000 

1,00000 

1.00000 

1.00000 

42 

l,6a34”*02 

1.1443‘tOl 

0„94S25 

0.44985 

1,00337 

1.00117 

0.49562 

0.44679 

43 

l.aS42''>02 

1.1443**«1 

0,98010 

0.44884 

1.00568 

1.00152 

0.44173 

0.49583 

44 

1.9050*-02 

1.1548**01 

0.97895 

0.49850 

1.00815 

1.00225 

0,48633 

0.94274 

45 

1.4558*-02 

l.lS4b**"l 

0,97180 

0.49670 

1.00488 

1.00246 

0.48638 

0.98816 

4b 

2,04bb*-02 

t.lbl8**01 

0.96465 

0.49908 

1. 01137 

1.00372 

0.48442 

0.98306 

47 

2.0574'’-02 

1.1645**01 

0,95657 

5.49861 

1.U1257 

1.00341 

0.48248 

0.97695 

46 

2.I0B2‘«02 

1.1641**01 

0.94856 

0.9982b 

1.01467 

1.00450 

0.98006 

0.97222 

44 

2,l540"-02 

!.1724**01 

0.94055 

0.99865 

l.Ulblb 

1.00523 

0.47860 

0.96615 

SO 

2.2048‘-02 

1.1764**01 

0.93248 

0.49842 

1.01747 

1.00577 

0.47617 

0.96076 

51 

2.2b0b*<02 

1.1801**01 

0,92447 

0.49400 

1.01463 

1.00665 

0.474VI 

0.9547b 

52 

2.3U4"«02 

1.1844**01 

0.91639 

0.94041 

1.02155 

1.00704 

0.47174 

0.94963 

53 

2.3b22*-02 

1.1401**01 

1.90838 

0.44862 

1, 02414 

1.00807 

0.46887 

0.94513 

54 

2.4130*-02 

1.1918**01 

0,44030 

0.49906 

1.02484 

1.00056 

0.46834 

0.93765 

55 

2.4b38*«02 

l.t978"*01 

0.84117 

0.49892 

1.02754 

1.00444 

0.46448 

0193223 

5b 

2.5J4b*-02 

l,2040**01 

0.68147 

0.44481 

1.03033 

1.01086 

0.9625b 

0,92623 

57 

2.5*S4‘>02 

l.,7lbl**0l 

0,87277 

1.C00I6 

1.03305 

1. 01148 

0,45963 

0.92038 

5S 

2.blb2‘>02 

1.2160**01 

4.86390 

0.44885 

1.03566 

1.01223 

0.95525 

0.91542 

54 

2.b*7C*>02 

1.2214**01 

0.65529 

0,44456 

1.03824 

1.01350 

0.45282 

0.90476 

bO 

2.7l78*-02 

1.2266**01 

0.60675 

1.00113 

1.04037 

1.01501 

0.45185 

0.90244 

r,u,T,»* 


INPUT  VAPIABLC5 
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SECTION  D,  ADDITIONAL  DATA,  TABLE  1,  RAW  PRE'.'TON  TUBE  DATA 
FACSIMILE  FROM  SOURCE  PAPER.  NB  - AUTHORS  SYMBOLS  AND  UNITS. 


Run 

T 

Pw/Pc 

P /p 
* 0 

,psia 

T^.PSf 

CAT  7101 
RUN  SERIAL 

06200 

323 

.01253 

.03877 

38.674 

.64902 

0101 

06250 

522 

.01252 

.04023 

48.342 

.78759 

0201 

06300 

521 

.01250 

.04165 

58.011 

.92721 

0301 

08200 

523 

.01245 

.03954 

38.674 

.66722 

0102 

08250 

522 

.01239 

.04074 

48.342 

.8o412 

0202 

08300 

521 

.01238 

.04224 

58.011 

.94751 

0302 

10200 

523 

.01257 

.03899 

38.674 

.65237 

0103 

10250 

522 

.01254 

.04058 

48.342 

.79518 

020.5 

10300 

521 

.01253 

.04191 . 

58.011 

.92982 

0303 

117205 

523 

.02253 

.05488 

38.674 

.70073 

0104 

117255 

522 

.02253 

.05759 

48.342 

.86879 

0204 

117303 

521 

.02247 

.05937 

58.011 

1.03496 

0304 

118205 

523 

.02540 

.06162 

38.674 

.75468 

0105 

11825  5 

522 

.02546 

.06422 

46,342 

.92550 

0205 

118305 

521 

.02554 

.06703 

58.011 

1.10573 

0305 

119203 

523 

.02847 

.06838 

3B>674 

.81120 

0106 

119255 

522 

.02856 

.07233 

48.342 

1.00475 

0206 

119305 

521 

.02869 

.07578 

58.011 

1.20397 

0306 

120201 

523 

.03190 

.07755 

38.674 

.08108 

0A07 

120250 

522 

.03207 

.08195 

48.342 

I.09S89 

0207 

120300 

521 

.03228 

.03567 

58.011 

1.31077 

0307 

121201 

523 

.03530 

.08970 

38.674 

1.00266 

0108 

121251 

522 

.03543 

.09501 

48.342 

1.25435 

0208 

12130 1 

521 

.03564 

.10044 

58.011 

1.51514 

0308 

Pnsston  tub#  dl^Rntar:  3.18  mm. 

Prmston  tubt  prtssure  rttdlng: 

Wall  thtair  from  Yanti»  Brott  and  Lat  (1969) 

NOTE:  Rasarvolr  conditions  art  not  Idantical  with  those  of  the  prof 1 la  runs. 
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SECTION  D.  ADDITIONAL  DATA.  TABLE  2.  REDUCED  HOT-WIRE  OBSERVATIONS 
FACSIMILE  FROM  TABLES  SUPPLIED^Y  AUTHORS.  NB.  AUTHORS  SYMBOLS  AND  UNITS. 


TAllLT.Air,D  rUJCilJATiOM  DMA 
(UHniBUSHED) 


7101  0202 


STA 

08250 

dp/dx  = C 

A . 1 

ro  0 

''  2 

1\  - 1 * r 

VO  n 

y/« 

Au 

Au 

A<IUl) 

A 

‘^uT 

u 

u 

T 

(p'ui 

fi  u7^ 

.044 

.0466  . 

.679 

.0962 

.0159 

.0367 

- . 092 

- .'.'123 

.069 

.0520 

.636 

.1023 

.0215 

.0502 

.171 

-.970 

.200 

.0393 

.705 

.0922 

.0243 

.0543 

.002 

.312 

. 0304 

.509 

.0691 

.0241 

.0500 

-.143 

-.P7: 

.423 

,0334 

.477 

.0052 

.0214 

.0620 

-.343 

.534 

.0204 

.441 

.0822 

.0212 

.0632 

-.nsG 

- .n-yj 

.643 

.0122 

, 274 

.0694 

.0165 

.0503 

- .550 

.750 

.0092 

.213 

.0551 

.0131 

.0U57 

- .4«2 

• .640 

.166 

.0042 

.096 

.0324 

.0077 

.0235 

• .873 

• , I)  56 

.97« 

.0027 

.064 

.0194 

.0049 

.0178 

* .946 

- . V 

1.090 

.0012 

.033 

.0123 

.0035 

.0113 

-.896 

••  .7rj' 

1.201 

.0016 

.039 

.0101 

.0030 

.0089 

-.492 

i * 22.8  I 


7101  0206 

UTA  uasso 


1 'r«_ 

2 T 


'•  1. 


A “ s Ti" 


AT 


y/6 

6u 

u 

AU 

UT 

A(pu) 

TpuT“ 

AT^ 

f-rr 

r.  e 

A 

■'uT 

.051 

.073 

1.334 

.114 

.0237 

.0387 

,05). 

- . eu’.! 

.102 

.073 

1.369 

.125 

.0255 

.0490 

.053 

- . BOO 

.304 

.074 

1.533 

.140 

.0306 

.0699 

.115 

-.920 

.306 

.061 

1.399 

.133 

.0305 

.0774 

-•.ON  6 

.406 

.046 

1.139 

.126 

.0356 

.0688 

1 

V6 

-.66'. 

.810 

.039 

1.039 

.119 

.0369 

.0883 

-.249 

-.647 

.611 

,039 

.834 

.112 

.0316 

.0913 

-.479 

-.860 

,739 

.016 

.467 

.060 

.0282 

.0894 

-.554 

-.805 

.141 

.001 

.243 

.046 

.0164 

.0437 

-.867 

-.6tj 

.948 

,003 

.059 

.019 

.OvOO 

.0199 

-1.122 

-.KN 

1.048 

.002 

.060 

.010 

.0084 

.0099 

-.480 

-.302 

1.131 

.003 

.091 

.012 

.0043 

.0112 

-.237 

■■.72) 

A • 19.9  m 


T ■ wiM  raouvury  tamparatvir*  At  ad(A  of  bciv<ndar/-Uytr 

r# 

itatio  taaparaturt  at  «0«a  of  boundary- lay «r 


I 


7102-A-I 


axisyrrmetric 

H : 4 (ZPG-Serles  01) 

: 4 felling  to  2 (02) 

- followed  by  recovery 
: 4 (03)  recovery  after 

step-induced  separation 

R THETA  X 10'^  : 10-60 
TW  / TR  : 1.0 

7102 

ZPG  - APG 
Recovery 
AW 

eiow-down  wind-tunnel  with  12  seconds  running  time.  U • H » 1.6  m. 

PO  : 1.16  HN/m^  TO  : 298  K.  Air:  absolute  humidity  2 x 10"^.  RE/m  X 10‘*  : 50  at  H . 4. 

PEAKE  D.J.i  6RAKHANN  G.  and  ROMESKIE  J.H.,  1971.  Comparisons  between  some  high  Reynolds  number  turbulent 
boundary  layer  experiments  at  Mach  4 and  various  recent  calculation  procedures.  AGARD-CP-93-71  paper  11. 
And  Peeke  D.O..  private  coaanunl cations. 

1 The  ti$t  boundary  layer  was  fomad  on  tha  (nnar  surface  of  a cylinder  (D  > 0.229.  L ■ 0.836  Ai)  mounted  on 
the  centre-line  of  the  wind  tumal.  The  oKterlor  of  the  leading  edge  (X  • 0)  was  chamfered  at  14®  (E). 

< A retractable  centre  body  could  be  placed  so  as  to  cause  a streamwise  pressure  gradient.  Three  cases  were 

; studied! 

Series  01:  Centre-body  retracted.  ZPG 

Series  02:  Centrebody  forward.  AP8  followed  by  recovery  as  tabulated  In  sections  B and  0. 

Series  03:  Centrobody  retracted  and  a ring  of  rectangular  cross  section  (height  3.B  and 
i length  12.3  nn)  mounted  at  X • 0.254  m , giving  a test  boundary  layer  recovering 

^ In  nearly  constant  pressure  from  the  disturbance  of  flowing  up  and  down  a step 

I (“RPG"). 

ji  Traversing  probes  could  be  Inserted  at  six  X stations  such  that  1n  the  APG  case,  one  was  Just  before  the 

; start  of  the  pressure  gradient,  two  during  It  and  three  In  the  constant  pressure  recovery  region  which 

I followed.  In  tha  RPG  cate  the  last  survey  station  was  after  a second  disturbance  caused  by  the  shock 

I stru'.ture  of  the  ring,  transmitted  across  the  duct.  Tha  test  duct  was  not  actively  cooUd.  but  received 

' soma  preliminary  cooling  due  to  "Canadian  winter  air  reaching  the  model  from  the  exhaust erea".  Measureamnts 

‘ Indicated  that  the  surface  temperature  resulting  was  close  to  the  recovery  temperature.  Tha  surface  rough- 

I ness  was  close  to  0.2$  um  rms..  with  waviness  lets  then  2 x 10*^  m/m. 

^ 2 Hach  number  variation  In  the  ZPG  cait  was  less  than  0.02.  Tha  authors  calculate,  on  tha  basis  of  icoustic 

I maasureaientt,  that  turbulant  velocity  fluctuations  are  probably  lest  than  0.1  X,  No  trips  were  used  and 

j 3 Preston  tube  readings  (Section  D)  showed  that  natural  transition  occured  batwein  X « 50  and  165  nn.  Tha 

flow  was  therefore  fully  turbulent  before  being  perturbed  In  the  RPG  case.  Oil  dot  flow  visualisation 
5 conflnmtd  thasa  conclusions.  Ineldtnce  and  yaw  of  the  model  were  less  than  10'  wind  off.  Tha  maximum 

accantrlclty  of  tha  cantrebody  was  within  + 0.013  im.  Circumfirtntlal  Hach  number  variations  were  less 

than  0.03  as  determined  from  static  pressure  surveys  et  X ■ 299  and  552  wn.  Oil  dot  streak-lines  showed 
no  perceptible  convergence  and  boundary  layer  yaw  measurements  at  X • 422  and  604  mm  showed  a maximum  yaw 
very  close  to  the  wall  of  order  1®  relative  to  a ganerator  and  1.5®  relative  to  the  free  stream. 

' 6 Seventy  static  holes  of  1.016  mn  dliwter  were  drilled  normal  to  the  surface  from  X • 6.3  to  631.0  am  it 

i 12.7  an  Interval!.  At  two  stations  (X  • 299.  652  am)  three  additional  holes  gave  a check  on  two-dlamnslon- 

j allty.  An  Iron-constantin  thermocouple  beed  was  attachtd  to  a thin  plate  mounted  In  the  duct  surface  at 

X • 426  aaa.  and  this  thin  plata  ichlaved  an  agulllbrlum  temperatura  during  tha  run.  Small  Praston  tubes 

(dj  > 0.406.  dj  • 0.203.  1 ■ 6.54  aw)  could  ba  mounted  In  each  static  hola  and  tan  Preston  tube  readings 

ware  collactad  In  any  one  run.  Four  calibration  ralatlonshlps  waim  usad  to  give  the  results  presented 
I In  section  D. 

j 7 A single  combined  Pitot,  yaw  and  equillbrivia  tamperatura  probe  was  amploytd.  Tht  unihlsidtd  tharmocouple 

I did  not  function.  Tha  faca  normal  to  tha  flow  wai  0.30$  mm  high  (h^)  and  0.71  am  (bj)  wide,  the  opening 

I being  0.127  (^hj)  by  0.606  mm  (b2)  and  tha  lowtr  Up  0.102  aaa  thick.  Tha  two  ilda  tubas  were  chamfered 

I at  46®  and  a larvo-mechanlam  kapt  tha  probe  aligned  with  the  locil  flow  direction.  In  section  the  top 

8 turfice  wes  Inclined  at  7.6®  to  the  axis.  The  tlx  porta  for  tha  proba  allowed  traverses  at  X • 296,  422, 
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523,  574,  676  and  603  imi.  Static  pressure  holes  were  9.4  mm  ahead  of  and  3.3  mm  behind  each  traverse  normal. 
The  face  of  a Preston  tube  lay  5.5  nn  ahead  of  the  static  hole  In  which  the  tube  was  mounted. 

9  The  authors  have  Interpolated  static  pressure  data  to  the  X values  of  the  Preston  tube  tips  as  presented 
In  section  0,  and  to  those  of  the  normals  for  the  velocity  profiles  presented  In  sections  B and  C.  The 
Crocco/Van  Driest  parabolic  temperature-velocity  distribution  was  assumed,  as  was  constant  static  pressure 

10  through  the  boundary  layer.  The  Pitot  data  have  been  adjusted  for  the  effects  of  sheer  and  wall  proximity 

by  applying  an  outward  displacement  A of  the  effective  probe  centre  given  by  a /h  ■ 0.24  - 0.04  ((h/y)  - 0.5), 

In  which  h Is  the  overall  height  of  the  probe  face  and  y Is  the  height  of  the  geometric  centre.  Static 

hole  errors  were  assessed  using  a curve-fit  to  the  hole  size  corrections  of  Franklin  & Wallace  (1970). 

11  Sutherland's  viscosity  law  was  assumed. 

12  The  CF  values  presented  with  the  profiles  in  sections  B and  C are  Interpolated  from  the  measured  values  of 
section  D,  the  editors  having  arbitrarily  chosan  those  reduced  with  the  calibration  of  Hopkins  ft  Keener 

13  (TR  method),  1966.  The  data  are  presented  with  the  author's  recovery  factor  of  0.89.  The  three  sequences 

14  of  profiles  are  distinguished  by  their  different  pressure  histories.  The  very  full  static  pressure  and 

Preston  tube  data  obtained  by  the  authors  Is  presented  In  facsimile  In  section  0. 

§ DATA:  7102  0101-0306.  PT2  profiles.  NX  - 6.  CF  from  Preston  tubes. 

15  Editors'  comments 

The  axl-symmetrlc  configuration  eliminates  end-effects,  and  6 /RZ  at  s-  0.05  Is  small  enough  for  there 
to  be  negligible  distortion  by  axl-symmetry.  The  three  sequences  presented  include  the  2PG  case,  and  ZPG 
regions  In  which  the  boundary  layer  recovers  from  a strong  AP6  and  froei  the  severe  disturbance  of  flcvlng 
over  I rectangular  fence. 

The  pressure  gradient  of  series  02  is  Imposed  es  a reflected  wave,  so  thnt  In  most  of  the  test  boundary 
layer  there  should  be  very  11tt1e  normal  pressure  gradient.  However,  profiles  01  and  03  are  taken  at 
stations  which  coincide  with  the  start  and  finish  of  the  longitudinal  wall-pressure  gradient.  Consequently 
they  are  taken  In  regions  traversad  by  simple  waves,  with  the  associated  normal  pressure  gradients.  The 
authors  present  dite  for  profiles  02  (whe»-e  there  should  be  no  significant  4p/4y)  and  for  03,  assuming 
a linear  static  pressure  variation  through  the  boundary  layer  given  by 

4p/«y  ■ - cot  p «p/«x 

where  u Is  the  Mach  ungle  at  the  boundary  layer  edge.  This  assumes  a wave  structure  eorrespondlnp  to  that 
generated  by  a curved  well  (at  for  Sturek  I Danberg  CAT  7101),  with  the  isobars  extrapolated  Into  the 
boundary  layer.  A more  detailed  study  of  the  wave  structure  suggests  thet  the  eppropriite  reletlonships 
are,  while  still  ettumlng  thet  the  Isobirt  mey  be  extrapolated, 

0201  ! 6p/4y  • 1/2  cot  p,  4p/4x  (at  wall,  downstream) 

0203  ! 4p/4y  « - 1/2  cot  u.  4p/4x  (at  wall,  upstream). 

The  authors'  calculations  for  0203  therafore  show  the  effect  of  a normal  pressure  gradient  cf  double  the 
probable  magnitude,  and,  for  this  station,  of  the  correct  sign.  The  swat  obvious  changt  In  the  calculsted 
Integral  values  is  t S t Increase  In  the  momentum  thickness.  It  sesms  probable  thet  there  Is  a printer's 
error  In  the  calculated  90  t Increase  1n  THETA  reported  for  0202,  since  It  Is  not  reflected  in  the 
sssDclated  R THETA  end  shape  factor  valuta.  These  celculetlcne  should  be  regarded  es  • nueerlcel  experiment 
suggesting  the  megnltude  of  potilble  normal  pretkure  gradient  effects. 

The  well  teaperature  Is  stated  to  be  Matured  by  c thermocouple  attached  to  a thin  plate  mounted  In  the 
model  surface.  Temperatures  measured  there  are  steted  to  reach  tquIllbrluM  temperature,  as  might  be 
expected.  The  editors  feel,  however,  that  this  does  not  guarantee  that  the  (Milk  temperature  of  the  model 
had  dropped  to  the  recovery  temperature. 

Direct  coegicritont  for  the  ZRG  and  ARO  data  may  be  mede  with  Lewis  ct  il.  - CAT  72D1.  The  most  appropriate 
planar  ZRG  comparisons  sre  with  Hastings  I Sawyer  - CAT  7008,  end  Nabey  at  i1,  - CAT  740Z.  Comparable  planar 
APG  cases  are  those  of  Zwarts  - CAT  7007  and  Thews  - CAT  7401,  There  are  no  strictly  comparable  recovery 
casts  except  possibly  Moore  - CAT  S80S  who  studied  e planer  flow  which  hid  mounted  a step. 
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CAT  710«I  PEAKt  HOUNDARr  CQNDUJONS  ANU  EVALUATED  DATA,  Si  UMTS. 


RUN 

HD  * 

TH/TR« 

RED2P 

cr  * 

H12 

H12K 

PH 

PD» 

A < 

MOO 

PU/PP* 

RCP20 

CD 

H52 

H52K 

TH 

TD» 

R4  • 

TOD 

3W  * 

D2 

PI2 

H42 

D2K 

UD 

TH 

TlOJulUI 

5.9256 

1 .0000 

5.1079*403 

1.1482*. 05 

7.8621 

1.5257 

8.4668”tul 

6.4668*»o5 

2,R'5lS*-01 

1.1636"t06 

1 .ouoo 

t .0221*404 

NM 

1.8177 

1.7776 

2. 7345"*02 

7.5056*901 

2.O022M02 

0.0000 

1 .972t“-04 

NC 

0.1517 

5.6777*-04 

6.7275"+02 

2,7545"902 

71020IU? 

5.9051 

1.0000 

4.6275*405 

l.07a2”-01 

7.6641 

1.4409 

8.6667"+05 

8.6667*903 

A.221S"-01 

1 .15S6“*06 

I .0000 

1.5106*404 

NM 

1.8188 

1.7670 

2.7322"tU2 

7.3558*901 

J.1AU5*-01 

2.9790"»02 

0.0000 

2.8916*-04 

NC 

0.1531 

5.3869"-0« 

b.7151"+02 

2.7522*902 

7I02DIUA 

5.9006 

1 .0000 

5,6050*403 

l.U400*-05 

7.5614 

1.3991 

8.7563*905 

6.7565*903 

1.1655"«06 

1 .0000 

1.8255*404 

N» 

1.8500 

1.8022 

2.7158"902 

7.5778*901 

i.lUAS'-OI 

2.9829'*02 

0.0000 

3.4782"-04 

NC 

0.1520 

6.5288*-u4 

6. 7174*902 

2.7558*902 

7102U1UA 

5.909b 

1 .ouou 

6.2526*403 

l.C300"-U5 

7.5628 

1.3776 

8.7081*905 

8.7081*903 

S.7M55"-01 

1.1655''*06 

1 .0000 

2,0499*404 

NH 

1.8265 

1.8019 

2,75b«"902 

7.5667*901 

1,IAH5’-01 

2.9e29'*02 

0.4000 

5.9147*-04 

NC 

0.1518 

7.2135"-04 

6.7195*902 

2.7358*902 

710201UA 

5.9212 

1 .0000 

7.1874*405 

1.0200--05 

7.6709 

1.5985 

8.5219*903 

8.5219*905 

6.761S"-01 

1 .1602»4n6 

1 .4000 

2.5596*404 

NH 

1.8221 

1.7902 

2.7562*902 

7.3222*901 

2.9859'4n2 

o.ouon 

4.5438*-04 

NC 

0.1517 

a.4552*-04 

6.7274*902 

2.7562*902 

7102UIOS 

5.9016 

1.0000 

7. .7588*405 

1.0246*.0! 

7.6187 

1.5191 

6.7565*903 

8,7565*905 

8. 0115*. 01 

1.165l"»06 

1.0000 

2.5286*404 

NM 

1.8164 

1.7859 

2.7369*902 

7.5778*901 

1.14AS*-01 

2.9859*402 

0.0000 

fl.8167"-04 

NC 

0.1508 

9.i)SS6*-04 

6.7192*902 

2,7569*902 

7102u,'<0l 

3.9256 

1.0000 

5.0026*405 

1.1000*. 05 

7.9574 

1.5555 

8.4874*903 

8.4874*905 

2.9SI5"-01 

1.1664*406 

1.4000 

<.8750*401 

MM 

1.8112 

1.7681 

2.7545*902 

7.5056*901 

1,14«S"-01 

2.9622*402 

o.ouou 

1 ,9007"-04 

NC 

0.151 1 

5.5911"-04 

6.7273*902 

2.7545*902 

71020202 

2.9015 

1.0000 

1.0088*404 

1.5764*. 91 

5.1018 

1.5616 

5.7052*904 

5.7052*904 

4.221S*-01 

1,1725*406 

1.0000 

2.2517*404 

UM 

1.7881 

1.7585 

2.7801*902 

1.1128*902 

1.144S‘-01 

2.9861*402 

0.0000 

2. 4759*. 04 

NC 

0.U52 

5.8l47"-04 

6.1565*902 

2.7801*902 

7102020T 

2.0752 

1.0000 

2.5701*404 

l.4244*-03 

5.2802 

1.4928 

1.5270*905 

1.5270*905 

S.2J75*.01 

1.1674*406 

1 ,0040 

4.1285*404 

NM 

1.7VT7 

1.7846 

2.8514*902 

1,6028*902 

».UI45"-01 

2.9852*402 

0.0000 

2.9961*-04 

NC 

0.09IT 

5.8053**04 

5.2675*902 

2.8514*902 

71020.704 

2.0002 

1,0040 

5.5972*404 

U62:A*.o5 

2.9952 

1,5862 

1,4917*905 

1,4917*905 

5.70SS*-0l 

1,1675*406 

1 .0000 

5,6197*404 

NM 

1.8544 

1.8252 

2.8584*902 

1.6578*902 

1.140S*>0I 

2.9045*402 

fl.nooo 

5.6439*«04 

NC 

0.0894 

4.7809"-04 

5.1655*902 

2.8564*902 

71020205 

1.9882 

1.0000 

5.9146*404 

l.57«2*-05 

2.9666 

1.5868 

1.5195*905 

1.5195*905 

fc,76l5*-01 

1,1071*406 

i.onoc 

6.0887"4»4 

NM 

1.8505 

1,8267 

2.8384*902 

1 .6661*902 

2.9855*402 

o.oooo 

4./7502*-04 

lie 

0.0890 

5,1044*»«4 

5.1454*902 

2.8584*902 

71020206 

2.0120 

1 .4000 

3.6446*404 

l.'l564*-05 

2.9641 

1.5755 

1.4636*905 

1.4656*905 

e.ojis'-oi 

1.1068*406 

1 ,0000 

5.7186*404 

MM 

1.8456 

1.8557 

2,85711*902 

1.6489*902 

l.lOo^'-Ut 

2.9851*402 

0.0000 

4.0363*-04 

MC 

0.0905 

4,842S*»04 

5.1800*902 

2.8570*902 

71C30J0I 

5.7804 

1,0040 

5.9950*405 

1.2028“-05 

7.5125 

1.4151 

7,2946*903 

7.2946*903 

2.9515»-01 

8.3205*405 

l.nooo 

1.2iirt*4»4 

NM 

1 .8009 

1.7898 

2.7391*902 

7.7056*901 

l,lOOb"-Ol 

2,9624*402 

0,4000 

5.1J38*-04 

NC 

0.1475 

5,3562“»64 

6.66/6*902 

2.7591*902 

71020 J02 

5.6210 

1 .uuoo 

7.5655*405 

1.0t00"-05 

6.9o9u 

1.4696 

9.1976*903 

9.l9/6"903 

4.221S"-01 

0.5202*405 

1.0000 

?,ii'ai’404 

NM 

1 . 7666 

1.7555 

2.7467*902 

8,2161*901 

I.IOO5"-0l 

2.9804*402 

0.0000 

4.9in7*.04 

iir 

0 . 1 4 III 

9.2545“-OM 

0.5898*902 

2,7407*902 

7t02o30A 

5.6000  . 

1 ,0000 

8,5712*405 

1,010U"«05 

6.7254 

1.5804 

9.5631*905 

9.3651*905 

5.2J7S*-01 

8.5170*405 

1 .OOOO 

2.4191 "t04 

NM 

1 .8157 

1.7VU4 

2,7459*902 

8.2778*901 

J.IO«S*-01 

2.'»821*402 

0.0000 

5. 7147*. 09 

NC 

0.1455 

I.DIW-OS 

6,5816*902 

2.7459-902 

71020300 

5.6190 

1 .(>000 

1.1030*405 

l.02On*-05 

6.7221 

1,5665 

9.2252*905 

9.2252*9.I5 

5.7«5S“-01 

0.3218**05 

1.0000 

2,6652*409 

NM 

1 .8193 

1,7964 

2.7465*902 

8.2444*901 

l.imi5«-oi 

2.9040*402 

4.0000 

6.  t2n4*.ll9 

MC 

0. 1450 

1.0760"-u5 

6.5884*902 

2.7465*902 

71020305 

5.6160 

I.OOOO 

8.4222*405 

1.0156*-U5 

6.55T1 

1.5115 

9,2665*905 

9.26o5"905 

6.6S*9"-01 

8.5241*405 

l.nooo 

2.4650*409 

NM 

1.8475 

1.8286 

2.7470*9112 

8.2556*901 

l.l«4S*.01 

2.9845*402 

0.0000 

5.6555*-04 

nC 

11.1472 

1.5561"-04 

6.5814*902 

2.7470*902 

/102o3U6 

5.1905 

1.0004 

1.2826*404 

1,0808*-05 

5.5516 

1.5665 

1 ,6871*904 

1,0871*904 

a,031«>-0t 

8.5|99"4«8 

l.nooo 

5.1897*404 

riM 

1.8179 

1.7985 

2.7628*902 

9.7444*901 

l.l«M5'-01 

2.9852*402 

o.oooo 

5.851#“-04 

MC 

0.1317 

9.5516"*04 

6.5461*902 

2.7628*902 
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PROFILE  TAHULATION  S'?  RUIMIS,  DELTA  AT  RoHiT  SR 


1 

Y 

P12/R 

P^PO 

Tu/roD 

M/MR 

0/ur 

T/IP 

RHC/RM0U*J/UI) 

1 

v.oiiOD"*on 

1 .OUOO'tOll 

liM 

0,41044 

U.OOOOO 

0 , nnoiiu 

3. 70044 

U . ODOOll 

i 

2.26b0"-04 

2.S41i.-?no 

IJM 

U. 44100 

0.32130 

u .SOHbS 

2.9IS»4 

u. 18816 

5 

5.<12DO"-04 

3.33S4"ti)0 

NM 

«. 94834 

0.37062 

0.61 016 

2.64241 

J. 22463 

4 

«.2*72"'(I4 

'l,Ob'l6"YOU 

0.45404 

0.025SS 

0.67077 

2.Si>77« 

u. 26748 

5 

4.74D6--0? 

«.646S"tno 

li»*' 

0.45425 

0. ‘40620 

(J. 71577 

2, 33670 

0.39632 

(> 

S-SSeO'-O'-l 

5,3047"y00 

{*»’ 

0.46201 

0,09273 

1J./3H'I7 

2.2'l621 

0.32876 

7 

o.42t2''-0U 

'i,4Wi5"iU0 

riM 

0.96530 

0.52290 

0.76067 

2,  t I82'j 

0.3S762 

S 

7.0104"-04 

6.t46S»Y(lO 

0.4667a 

0.53656 

0.77SH6 

2.)j4u4S 

0.37106 

4 

7.8232--04 

fc.5836“+60 

fjw 

0.46054 

0.55000 

0.7H44IJ 

2.01003 

0. 38407 

tu 

8,4074"-04 

b.bJia'tOo 

0.47017 

0.57009 

C.0416S 

1 .47850 

0.40530 

11 

4.2202--04 

7.2534-YOO 

u»** 

0.77156 

0,56018 

U.812IS 

1.43243 

D .420  1 8 

12 

'?.4H4"-04 

7.5034"t00 

0.47260 

0.59090 

0.8147B 

1 .■84843 

0.43171 

11 

1.0T44--03 

7,6126"*"0 

UM 

0.47304 

0,54450 

0.0224B 

1.66452 

0.43671 

14 

1.1328--03 

7,7444"Y00 

{JM 

0.47356 

0.60500 

0.82678 

1,66735 

0.4427b 

IS 

l.2fl4«"-03 

«.0322*i0O 

m 

0,47467 

0.61640 

0.83076 

1.83064 

0.45544 

lb 

1,2652-*03 

8,IM67“f00 

11*4 

0.47604 

0.63209 

O.B'4066 

1.78434 

0.47349 

17 

USSbR'-OS 

6.7767"tOO 

Hi* 

0.97735 

0.60671 

0.85174 

1.74245 

0.48985 

IS 

1.4021--03 

4,046R‘*40 

riM 

0.47827 

0.65725 

0.860 19 

1.71268 

0. 50219 

19 

l,4634->03 

4,4746*YOO 

{|M 

0.47466 

U. 67360 

0.86974 

1.66715 

0.52166 

20 

1.541S*-0t 

4.4448"+00 

||M 

0.48104 

0.64044 

0.87954 

1.62035 

0.54284 

21 

l.b256“-05 

UOSbl'  + Ol 

HH 

0.48284 

0.71248 

0.84  130 

1.56307 

0.57028 

22 

1.6442--0S 

l,IOS4«t01 

|,M 

0.48417 

0.73034 

0.40024 

1.51436 

0.59255 

23 

1.7526--03 

1,1567*?01 

»M 

0.48545 

0,70773 

0.40874 

1.47720 

0.61521 

24 

1.823V-03 

1. 2038*701 

riM 

0.48o58 

0.76300 

0.916)4 

I.4UUI8 

0.63blb 

25 

I.8821--03 

1 .?657*7ni 

fl*' 

0.98748 

0.76363 

0.92529 

1.34425 

0.66365 

26 

l.^blO'-OS 

1.30U7*7Pt 

flM 

0.48882 

0.70606 

0.43069 

1.36677 

0.68094 

27 

2.0345--O3 

1.3163*701 

Uh^ 

0.48447 

U.606P3 

0.93064 

1.30524 

0.69494 

26 

2.0«03"-03 

1.3643*701 

:i^4 

0.44»0'l 

0.81076 

0.93804 

1.32661 

0.70733 

24 

2.1615"-03 

1.3851*701 

NM 

0.94045 

0.82117 

0.40184 

1.31341 

0.71653 

30 

2,2200"-03 

1.4006*701 

N^‘ 

0.44075 

0.62542 

0.40244 

1.30360 

0.72338 

31 

2.2784--03 

1.4060*701 

NM 

0.44084 

0,82814 

U. 40364 

1.2484a 

0.72666 

32 

2.3368--03 

1.4164*701 

NM 

0.44100 

0,83072 

0.90064 

1.24376 

0.73015 

33 

2.S014--03 

1.4680*7(11 

W' 

0. 49200 

0. 80626 

0,45040 

1.26258 

0.75313 

34 

2.6314--03 

1.5264*701 

NM 

0.44302 

0.86308 

0.45730 

1.22411 

0.77866 

35 

2.7711--03 

1.5845*701 

U** 

0.44346 

0.86028 

0.96330 

1.I47S2 

U. 80481 

36 

2.8481’-a3 

1.6424*701 

fiM 

0.44440 

0.84b6b 

0.46400 

1.16732 

0.83010 

37 

1.0404«-05 

1.7015*701 

tit* 

0.44578 

0.41319 

0,47000 

1.13856 

0.85562 

3S 

3.1572--03 

1.7568*701 

NM 

0.44654 

0.42886 

0,47400 

1. 11178 

0.88043 

34 

3.2464-.03 

1.6043*701 

IJM 

0.94728 

0.40207 

U. 46360 

U 064 16 

0,40307 

40 

3.<1368*«03 

1.6532*701 

0.94786 

0.4501  41 

0,96710 

l.07).?7 

0.42224 

41 

3.5535‘-03 

1,4015*701 

|J^‘ 

0,44807 

0.96683 

0.99080 

1.05021 

0.94343 

42 

3.6830‘'>03 

1,4140*701 

UP 

0.44863 

0.47137 

0.44210 

1.0031a 

0.45107 

43 

i.SlSb-.OS 

1.4561*701 

NM 

0.44413 

0.96045 

0,44080 

1.02603 

0.46724 

44 

3.475t''-0S 

1 .4744*701 

UH 

0.99435 

0.98560 

0.49610 

1.02134 

0.97524 

45 

b.ll'ie'^OS 

1.4866*701 

UM 

0,94452 

0.98928 

0.49710 

1.01568 

0.48152 

46 

4.2570’'*03 

l.«467*7«l 

0.44963 

0.99160 

0.99780 

1.0)205 

0.48542 

47 

4.3840*"03 

2.0068*701 

NP 

0.99975 

0. 99002 

0.44650 

1.00822 

0.44016 

46 

4.5237**03 

2.0132*701 

flP 

0,99960 

0.49553 

0.99860 

1.0U658 

0.49228 

44 

4.b53l«*03 

2.0162*701 

NM 

0.9496J 

0,94627 

0.49400 

1.0058b 

0.44156 

SO 

4,7430*-03 

2,0266*701 

NM 

0,99488 

0,44714 

0.49430 

1.00368 

0.44548 

51 

4.4225*-03 

2.0206*701 

NM 

0.94968 

0.44739 

0,49430 

1.00368 

0.44548 

S2 

5. 0744*. 03 

2.0235*701 

UP 

0,49992 

0.94613 

0.4<)450 

1.00278 

0.44677 

S3 

5.2014"-03 

2.0235*701 

NM 

0.99992 

0.49813 

0.49450 

1.00278 

0.94677 

S4 

5.3543’-03 

2.0274*701 

NM 

0,99447 

0.94925 

0.49960 

1.00110 

0.44871 

55 

5.4834"-03 

2.0274*701 

NM 

0.96497 

0.94425 

0.49960 

1.00110 

0.44871 

56 

5.6I34''-03 

2.0274*701 

NM 

0,49997 

0.94425 

0,99960 

l.OOIlu 

0.44871 

57 

5.7302--03 

2,0274*701 

0,99997 

0.49925 

0,99960 

l.onilO 

0.44871 

56 

5.B572--03 

2.0274*701 

NV 

0.99997 

0.44925 

0.44460 

1. 001 10 

0.44871 

0 54 

5.4868"-03 

2,0300*701 

r,M 

1.00000 

l.DOOOU 

1,00001) 

1. 00000 

I.OUOOi) 

IHPUl 

VA41AULE5 

Y,  U/UO 

ASPUMC 

P«PP  *N0  V6fl 

DRIEST 

7I02-C.2 


71020202 

PEAKE 

PROFILE 

TABULATION 

60 

POINTS,  DEI 

.TA  AT  POINT  60 

1 

T 

PT2/P 

P/PO 

TO/TOD 

M/HO 

u/uo 

T/TP 

RH0/RM0P*U/U0 

1 

0,0000* 

too 

1 .oooo’too 

NR 

0.91099 

0.00000 

o.onooo 

2.49812 

O.UOOOO 

2 

2.28i>0" 

04 

2,0679’+00 

NM 

0.95060 

0.17011 

0.51110 

2.07251 

0,25722 

i 

1.1020" 

04 

2.80H4"tOO 

NM 

0.95844 

0.4S728 

0.61070 

1.40212 

0.11154 

N 

4.2672* 

04 

1.182i"t00 

NM 

0.96J91 

0.49545 

0.66960 

1.82651 

0,36660 

5 

S.10S4* 

04 

1.5l81"tOO 

NR 

0.96476 

0.52649 

0.69950 

1.76514 

0,19627 

6 

S.94lb" 

04 

3.78«7"t00 

NR 

0.96689 

0.SS0I8 

U. 72110 

1.71878 

0.41966 

7 

b.78ie* 

04 

4,0284"t00 

NR 

0.96868 

0.57014 

0,71900 

1 .68006 

0.43967 

S 

7.5946" 

0-' 

4.2344"t00 

NR 

0.97015 

0.58678 

0.7S110 

1.64808 

0.45708 

9 

8.4074" 

04 

4.4404"t00 

NR 

0.97157 

0.60295 

0.76680 

1.61714 

0.47411 

10 

9.2202* 

04 

4.6121*t00 

NM 

0.97284 

0.61759 

0.77870 

1.58978 

0.48962 

11 

1.0058" 

01 

4.775l“t00 

NR 

0.97175 

0.62829 

0.78720 

1.56984 

0.50145 

12 

1.0871" 

01 

4.9467"t00 

NM 

0.9748J 

0. 64087 

0.79700 

1.54657 

0.51511 

11 

1.1684" 

01 

5.1222"t00 

NM 

0.97589 

0.65149 

0.80660 

1.52151 

0.52944 

19 

1.2497* 

01 

5.3151"t00 

NH 

0.97702 

0.66707 

0.81670 

1.49894 

0.54485 

IS 

1.1208" 

01 

5.4420"tOO 

NM 

0.97774 

0.67585 

0.82110 

1.48122 

0.55494 

lb 

1.4249“ 

01 

5.6311"t00 

NM 

0.97681 

0.68886 

0,81240 

1.46015 

0.57008 

17 

1.5088" 

01 

5.9b66"tOO 

NM 

0.98058 

0,7109b 

0.84770 

1.4216] 

0.59629 

IS 

1.5771" 

01 

6.2162"t00 

NM 

0.98195 

0.72811 

0.85910 

1.19197 

0.6171} 

19 

l.b711* 

01 

6.5190"t00 

NM 

0.98112 

0.74611 

0.87080 

1.16216 

0.61928 

20 

1.7526" 

01 

6.8l59"t00 

NM 

0.98470 

0.76411 

0.BS220 

1.11221 

0.66221 

21 

1.8164“ 

01 

7.13fl7"t0U 

NM 

0.98610 

0.78117 

0.09160 

1.10188 

0.68619 

22 

1.9279" 

01 

7.4289’tOO 

NM 

0.98716 

0.80060 

0.90180 

1.27441 

0.70919 

21 

2.0117" 

01 

7.8206"t00 

NM 

0.98894 

0.82294 

0.91640 

1.24005 

0.73900 

29 

2.0801" 

01 

8.1145‘tOO 

NM 

0.99015 

0.84040 

0.92590 

1.21182 

0.76280 

25 

2.1742" 

01 

8.4195’tOO 

NM 

0.99120 

0.85594 

0.91410 

1,19097 

0.78412 

2b 

2.1495" 

01 

8.969S*tOO 

NM 

0.99111 

0.88516 

0.94890 

1.14922 

0.82569 

27 

2.5146" 

01 

9.44«3“tOO 

NM 

0.99467 

0,90941 

0.96060 

1.11574 

0.86095 

28 

2.6899" 

03 

o.aisi’tou 

NM 

0.99589 

0.92927 

0.96980 

1.08911 

0.89041 

29 

2.8651" 

03 

1.0l93"t01 

NM 

0.99696 

0.94691 

0.97770 

1.06608 

0.91710 

10 

1.0277" 

01 

1.0459"t0l 

NM 

0.99771 

0.95977 

0,98110 

1 .04961 

0.93681 

11 

1.2029' 

01 

1.0571"tflJ 

NM 

0,99801 

0.96514 

0.06560 

1.04284 

0.94511 

12 

1.1680" 

01 

l.0789"t01 

NH 

0.99861 

0.97556 

0. 99000 

1.02982 

0.96114 

11 

1.5077" 

01 

1 .0917"t01 

NM 

0.99897 

0.98157 

0.99250 

1.02219 

0.97076 

19 

1.6810" 

01 

I.fl979*t01 

NM 

0.99911 

0.98448 

0.94170 

1.01882 

0.97514 

IS 

1.8154" 

01 

1.102S"t01 

NH 

0.99926 

0.98667 

0.99460 

1 .01614 

0.97880 

lb 

4.0107" 

01 

1.1072"t01 

NM 

0,99918 

0.98887 

0.99550 

1.01145 

0.98228 

17 

4,1712" 

01 

i.inso’toi 

NM 

0.99942 

0.98960 

0.99580 

1.01256 

0. 98145 

18 

4.1485" 

01 

I,ll20"t0l 

NM 

0,99950 

0.99198 

0.99640 

1.01077 

0,98578 

19 

4,5116* 

01 

1.1  116‘tOl 

NM 

0.99955 

0.99182 

0,99670 

1 ,00987 

0,98696 

«0 

4.6761" 

01 

t.tl51*t01 

NM 

0,90959 

0.99256 

0.99700 

1.00898 

0.98811 

«1 

4,8514" 

01 

l.l I5l"t01 

NM 

0.99959 

0.99256 

0.99700 

1.00898 

0.98811 

42 

5.0165" 

01 

1.1151'tOl 

NM 

0.999S9 

U.992S6 

0.96701) 

1.00698 

0.98813 

41 

5,1791" 

01 

1.1 I62"t0l 

NM 

0.99961 

0.99105 

0.90720 

1,00838 

0.98891 

44 

5.1442" 

01 

l.U62"t0l 

NM 

0.99961 

0.99105 

0.99720 

1 .00818 

0.98891 

45 

U.SCoT" 

01 

1.11T«"+01 

NW 

0.99966 

0.99379 

0.99750 

1.00/48 

0.99009 

4b 

5.6820" 

01 

1.1 178"t01 

UM 

0.99966 

0.99179 

0.99750 

1.00748 

0.99009 

47 

5.8471" 

01 

l.U44"t01 

NM 

0.99970 

0.99451 

0.99760 

1.00659 

0.99U? 

48 

6.0096" 

01 

1.1 :94*toi 

NM 

0.99970 

0.99451 

0.99700 

1.00659 

0,99127 

49 

6.1620’ 

01 

I.l2l0"t0i 

l|M 

0.99974 

0.99527 

0.99810 

1.00569 

0.99265 

50 

6,1246" 

01 

1 ,12l0*t01 

N“ 

0,99974 

0.99527 

0.96810 

1.00569 

0,99245 

51 

6,5126" 

01 

I.l226*t01 

NM 

0.99978 

0.99602 

0,99840 

1.40479 

0.99164 

52 

6.6650* 

01 

1.1226”t01 

NM 

0.99978 

0.99602 

0.99840 

1.00479 

0.99164 

51 

6.8402" 

01 

I,l226*t0l 

NM 

0,99978 

0.99602 

0,99840 

1.00479 

0.99164 

54 

7.0155" 

01 

I.t242"t0l 

NM 

0,99982 

0,99676 

0.''6870 

1.00189 

0.99461 

55 

7.1806" 

01 

1 ,12S3"t0l 

NM 

0.99966 

0.99751 

0.99900 

1,90100 

0.99602 

56 

7.1104" 

01 

I.t269"t0l 

NM 

0.99989 

0,99800 

0.99920 

1.00240 

0,99681 

57 

7.4828" 

01 

1.1269*tni 

NM 

0.99989 

0.99800 

0.99920 

1 .00il«6 

0.99681 

58 

/.6708" 

05 

I.1280"t01 

NM 

0.99992 

0.99850 

0.99940 

i.iioieo 

0.99761 

59 

7.8212" 

01 

I.l29b"t0l 

NM 

0.99996 

0.99925 

0,99970 

1.00090 

0.99880 

0 60 

7.9858" 

01 

I.lll2"t01 

NM 

t.OOOOO 

l.OOOOD 

1. 00000 

I.onuOo 

1 .00000 

INPUT  V*m»8LES  T,  IJ/IJO  *8SUPt  P»P0  AND  VAN  DRIEST 


I 


71020^0} 


fEAKE 


PHOflLE  TABULATION 


«J  POINTS,  DELTA  AT  POINT  i|3 


I 

Y 

PT2/P 

P/PD 

rO/TOD 

M/MD 

u/un 

T/TP 

hho/bhod«u/uu 

1 

a.uoop" 

♦ 00 

1 ,ouno"tuo 

Ni- 

0.94910 

0.00000 

o.doooo 

1.76655 

o.ooooo 

2 

2.2060" 

-04 

1.B414"»00 

0.96611 

0.47039 

0.57810 

1.5)037 

U. 38275 

i 

3.17SO" 

-04 

2.  t2'IS"*0u 

(JU 

0.96979 

0.52850 

0.63750 

1.45502 

V. 43814 

>* 

4.1656" 

-04 

2.4216"t00 

NM 

0.97319 

0.5*059 

0.68790 

1.4(1381 

0.44002 

5 

5.U018" 

-04 

2.5B21"t00 

NM 

0.97489 

0.60635 

0,71  18il 

1.378)7 

0.51648 

a 

5.7150" 

-04 

2.726B"t00 

0.97634 

0.62843 

0.75180 

1.556  0*. 

0.53966 

7 

6.6548" 

• 04 

2.9017"*0II 

(JM 

0.97806 

0.65196 

0.75410 

1.33U41 

0.56697 

e 

7.5660“ 

-04 

3.0394"600 

fjM 

0,97915 

0.67328 

0.77090 

1.31100 

0.58802 

9 

S.305S" 

• 04 

3,l46S"*O0 

MM 

0.98032 

0.68788 

0,78320 

1.29615 

U.b(l4l6 

10 

9.2202" 

• 04 

3.2609"»00 

NM 

0.98133 

0.70309 

0.79580 

1,28110 

0.62114 

11 

1.0058" 

-03 

3.3B50"*00 

UH 

0.98219 

0.71896 

0.80870 

1.26523 

0.61917 

12 

1.0973" 

-03 

3.4B25’tOO 

NH 

0.98322 

0.731,59 

0.818*0 

1.25263 

0.05367 

U 

I.16S4* 

-03 

3,S360"t00 

NM 

0.98367 

0.73829 

0.82410 

1.24545 

0. 06142 

14 

1.2497" 

-03 

3.5906"600 

NM 

0.98411 

0.74505 

0.82940 

1.23924 

0.66926 

IS 

1.3417" 

-OS 

3.712S*600 

NM 

0.9*509 

0.75991 

0.8409(1 

1.22451 

0.68672 

16 

1.4249" 

-03 

3.8043"*00 

NM 

0.98581 

0.?709'1 

0.84930 

1.21363 

0.69980 

IT 

1.5088" 

-03 

3.8968*900 

NM 

0.9*651 

0,78184 

O.8S7S0 

1.2024U 

0. 712*6 

IS 

1.6002" 

•03 

3.97M"6II0 

NM 

0.98711 

0.79073 

0.06410 

1.19419 

0.72359 

19 

1.694J" 

•01 

4,08t3"+00 

NM 

0.98791 

0. 80314 

0.87320 

1.18207 

0.73870 

20 

1.7655" 

-03 

4,1656"+0U 

NM 

0.98853 

0.8127,8 

0.9811)0 

1.172*0 

0.75043 

21 

1.B466" 

-03 

4,2042*400 

NM 

0.9*880 

0.81700 

0.88320 

1.16661 

0.75577 

22 

1.9406" 

-03 

4.2890*400 

tiM 

0.90941 

0.82643 

0.88990 

1.1 5950 

0.76748 

23 

2,0117" 

• 05 

4. 1890*400 

fiM 

0.94011 

0.83700 

U.397b0 

1 ,14845 

0.78123 

24 

2.1031" 

•03 

4.4745*401) 

MM 

0.99C70 

0.84663 

0.40400 

t.HUll 

0.79290 

2S 

2,1869" 

-05 

4,5740*400 

NM 

0.99137 

0. 85750 

0.4)150 

1.12445 

0.80649 

26 

2,2682" 

•03 

4.6892*400 

NM 

0.99213 

0.86945 

0.91950 

1.11845 

0,82212 

27 

2,3495" 

-05 

4.8064*400 

NM 

0.99290 

0.88164 

0.92760 

1,10648 

0.85796 

2S 

2,45b2" 

-03 

4.8547*400 

NM 

0.99324 

0.88712 

0.93120 

1.101*5 

0.84513 

29 

2.6314" 

-03 

5.1546*400 

NM 

0.99507 

0.91685 

0.95030 

1.07430 

0.8*457 

30 

2.7940" 

-05 

5.3630*400 

NM 

0.99610 

0.93726 

0.46300 

1.05568 

0.41221 

11 

2. 9820" 

-01 

5.8659"4«0 

NM 

0.99747 

0.95672 

0.474*0 

1.03815 

u. 43898 

12 

3,1344" 

*03 

5. 7218*400 

NM 

0.99833 

0.97139 

O.9H3S0 

1,02509 

0.95943 

11 

1,1096" 

-03 

5.7990“400 

NM 

0. 99876 

0.97857 

0.4*770 

1,01874 

0.96953 

14 

3,4722" 

•03 

5.87TS"4no 

N« 

0.99918 

(1,98582 

0.44140 

1,01237 

0.97978 

IS 

3,6173" 

•03 

5.9078"4rt0 

NM 

0.99934 

0.90860 

0.44350 

1,00993 

0.9*373 

36 

1,8125" 

-03 

5.«4fll"400 

N»* 

0,99951 

0.99157 

0.44520 

1.00/34 

0,9*705 

57 

1.9624" 

-03 

5.9631*400 

NH 

0.99903 

0.99167 

0.49640 

1.00551 

0,99094 

IS 

4.1275" 

• 03 

5.986^*400 

NM 

0,99976 

0,99577 

0.90760 

1,00368 

0.99395 

19 

4.1028" 

*03 

5,<)939"4«0 

NM 

0,99980 

0.99608 

0.94600 

1,00306 

0.49495 

40 

4,4780* 

-f.S 

6.0096*400 

fIM 

0.9998* 

0.99788 

0.998*0 

1,001*4 

0.99697 

41 

4.6406" 

-03 

6,0172"40« 

NM 

0.99992 

0,90859 

0,99920 

1.00123 

0.99798 

42 

4.7910" 

-03 

6.«250"40g 

MM 

0.99996 

0.99929 

0.99960 

1.00061 

0.49690 

0 41 

4,9809" 

•03 

6.0127*400 

NM 

1.00900 

1 .00000 

1.00000 

I.ODOOO 

1.00000 

INPUT  VAHIABLCS 


y,  U/UO 


ASSUME  P»PP  AMO  VAN  ntMEST 


7I02-C-4 


no20£0ti 

PEOKE 

PHnriLt 

TARULATIOII 

60 

POINTS#  nPL 

TA  AT  PuiNT  hO 

I 

y 

P72/P 

pypn 

TO/TOP 

M/HO 

u/un 

T/TP 

Huo/Hnniliu/IID 

I 

0.0000’ 

♦ 00 

1 .OOOO’+no 

0.45111 

o.oflooo 

0,00000 

1.7U’U' 

0 . OOOO  J 

2 

2.2«b0’ 

•04 

1.4l54"tno 

NM 

0.46415 

0.50511 

0,60800 

1 .'maP9 

0.41465 

3 

3,4036" 

-04 

2.3414"t00 

(JM 

0.47414 

0.56852 

0.68070 

1.57334 

0. 50214 

V 

4.0132" 

-04 

2.5ab7"*0U 

UK\ 

O.477‘)0 

0.62901 

0.73770 

1.55505 

o.5«boa 

5 

4.4022" 

-04 

2.78O5"*00 

NM 

0.47645 

0.6602b 

0. 75870 

1.50055 

0.57764 

b 

5.7412" 

-04 

3,ni?4"+oo 

U*' 

0.95117 

0.69072 

0. 7«a^o 

1 ,.>7u26 

0.61545 

7 

6.5274" 

-04 

1.1670""00 

w* 

0.48256 

0.71653 

o.bcg^o 

1.25375 

0.63492 

e 

7.4160" 

-04 

3.205«"*oo 

NW 

0.48242 

0.72191 

0.68670 

1.2«b7i 

0.64603 

9 

0.1534" 

-04 

1.2706"t00 

riM 

0.48344 

0.73074 

0*61^90 

1.24U40 

0.65616 

10 

4.0170" 

-04 

3.335l*+00 

NM 

0.48405 

u. 73451 

0.63090 

1.21225 

0.06618 

11 

4.7536* 

-04 

3.37S6"tOO 

NM 

0.48418 

0.70065 

U.62b00 

1.22  7UA 

0.67213 

12 

1.0643" 

-03 

3.4126"*00 

NM 

0.48472 

0.70485 

O.A?9tO 

1.22261 

0.67814 

13 

1.1506" 

-05 

3.4637"+00 

N« 

0.48515 

0.75657 

0.63840 

1.21633 

0.6*600 

14 

1.2545" 

-03 

3.5020"600 

riM 

0.96547 

0.76156 

0.63H30 

1.21 164 

0.64185 

15 

1.3411" 

-03 

3.527a"6O0 

NM 

0,48568 

0.76040 

0,6/1090 

1. 20056 

0.64576 

16 

1.4300* 

-03 

3,553a"»00 

NM 

0.48584 

0,76826 

0.643SO 

1.20506 

0.64473 

17 

1.5164’ 

-03 

3.5422"t00 

NM 

0.46621 

0.77314 

0.64750 

1.20088 

0.70556 

U 

1.5400* 

-03 

3,644S"»00 

fiM 

0.46661 

0.77485 

0,65240 

1. 14471 

0.71346 

14 

1.6764" 

-03 

3.645h"+00 

NM 

0.46704 

0.76630 

0.65730 

1. I»a74 

0.72116 

20 

1.7653* 

-03 

3.7475"*no 

NM 

0.48745 

0.74280 

0.68220 

1.18274 

0.72848 

21 

1.0517" 

-03 

3.7713'tOO 

NM 

0.48766 

0.74600 

0.66460 

1.17474 

0.73284 

22 

1.4253" 

-03 

3.P2'I3"*00 

0.48805 

U.BU230 

0,86930 

1.17544 

0.7404/ 

23 

2. 0142" 

-03 

3,S762*t00 

NH 

0.48805 

0.80865 

0.674C0 

1.16015 

0.74014 

24 

2.1006* 

-05 

3.4|53*t00 

NM 

0.48875 

0.813" 

0,67750 

1.16374 

0.75400 

25 

2.1742’ 

-03 

3.9664”»00 

NM 

0.48414 

0.8145/ 

0.66200 

l.lSotS 

0.76156 

26 

2.3216’ 

-03 

4.0152’bOU 

t|M 

0.46953 

0.82577 

0,68650 

1.15248 

0.76421 

27 

2.3343" 

-43 

4. !207*»00 

NM 

0.44024 

0.83740 

0.69520 

1.14144 

0. 7*427 

20 

2.4232* 

-03 

4.l054"*ng 

NW 

0.44076 

0.80552 

0.90060 

1.13454 

0.7«3*0 

24 

2.4460" 

-03 

4.2623*tOO 

NM 

0.44151 

0.85035 

0.90680 

1.12656 

0.80443 

30 

2.5404* 

-03 

4.34''S*t00 

fiM 

0.44186 

D. 86327 

C. 91300 

1.11852 

0.81626 

31 

2. 6040" 

-03 

4,4174"600 

NM 

0.44240 

O.B72UO 

0.91900 

1 .1 1 U64 

0.82741 

32 

2.7504" 

-03 

4.5042"»00 

NH 

0.94102 

0.88216 

U. 92590 

1.10163 

0.84048 

33 

2.0321“ 

-03 

4.6211“*00 

NM 

0.44380 

0.84080 

0,93440 

1.04037 

0.85646 

34 

2.4050" 

-01 

4,6756"+00 

0.44410 

0,40058 

U.93A20 

l.0853u 

0.86446 

35 

3.1040* 

•03 

4.«173"*00 

NM 

0,44507 

0,41586 

0.94620 

1.071*7 

U. 6*462 

36 

3.2715* 

-03 

4.60y8"*n0 

NM 

0.44560 

0.42508 

0,95440 

1.0634V 

U.84744 

37 

3.4460" 

•01 

4.4717"«04 

NM 

0.44000 

0.43222 

0.95670 

1.05761 

0.40646 

30 

3.60a0* 

-03 

5.0210'tnu 

NH 

0.44636 

0.93754 

0,96210 

1 .Ii52»6 

0.41171 

34 

3.7021" 

•05 

5.04*4"600 

NM 

0.44652 

0.90024 

0,96380 

1.05063 

0.41736 

40 

3.4573“ 

-03 

5.0S73"*00 

NM 

0,44676 

0.40028 

0,96630 

1.04714 

0.42276 

41 

4.1046" 

•03 

5.1 136"*00 

NM 

0.44642 

0.90700 

0.96800 

1.044*5 

0.42645 

42 

4.2744* 

-05 

5,1403“»00 

NM 

0.49714 

0.45084 

0,97290 

1.05608 

0.41722 

43 

4.45'>4" 

-03 

5,2556"*00 

NH 

0.44778 

0.46156 

0,97700 

1.03238 

0.44636 

44 

4.5072" 

•03 

5,3075"t00 

NM 

0.44808 

0.46680 

0,98020 

1.02742 

0.45357 

45 

4.7625" 

•03 

5.1317"*00 

NM 

0.44823 

0.46426 

0.98170 

1.02583 

0.45648 

46 

4.4075" 

•03 

S.3476"t00 

NM 

0.44861 

0.47588 

0.985^0 

1,02022 

0.466IO 

47 

5.0025' 

•01 

5.4354"*00 

NM 

0.44881 

0.47971 

0.98800 

1.01644 

0.47150 

40 

5.2451" 

-01 

5.46U*  + 00 

NH 

0.44648 

0.98222 

0.98950 

1.01488 

0. 47500 

44 

5.4051* 

• 03 

5,«746"400 

IIM 

0,94406 

0.48356 

0.99030 

1,01375 

0.47687 

50 

5.5651“ 

•03 

5.5136"+00 

NM 

0.94428 

0.48703 

0,99260 

i.oioso 

0.48224 

51 

5.7277" 

•03 

5.5450“"00 

NM 

0.4445T 

0.44250 

0.99560 

1,00625 

0.48441 

52 

5,0077“ 

•03 

5.577r  + 00 

NM 

0.49464 

0.44364 

0,99630 

1.00526 

0.44104 

S3 

6.0477* 

-01 

5,5404*400 

NM 

0.44472 

0.44505 

0.99T10 

1.00412 

0.4430O 

54 

6.1451" 

• 03 

5,8404"y00 

NM 

0.44472 

0.44505 

0,99710 

1.0DU12 

0.44300 

55 

6.3056" 

-03 

5.401l"t00 

NH. 

0.44474 

0.44620 

0.99780 

1.00311 

0.44464 

56 

6,5600" 

-01 

5.6152*t00 

NM 

0.44485 

0,44700 

0.99850 

1.00211 

0.44637 

57 

6.7200" 

-03 

S,6152"«00 

NM 

0.44985 

0.44700 

O.90ft5i> 

1.00211 

0.44617 

50 

6.0656* 

-03 

5.62«2*«00 

NM 

0.44943 

0,44880 

0.99930 

1.00100 

0.44831 

54 

7.0404" 

-05 

5.6242*600 

MM 

0.44443 

0.94880 

0,99930 

l.OOlOu 

0.44831 

D 60 

7.2034" 

-U1 

5,6415"*0U 

NH 

1.00000 

1.00000 

1 .OOUOO 

1.00000 

1.00000 

INPUT  VARUflLES 


r,  U/UD 


*S»UP£  P«PD  ADD  VAN  PRIEST 


7102-0-,‘i 


710^0^05  PEAKE  PROFILE  TABULATION  60  POlNTSi  DELTA  AT  POINT  60 


I 

Y 

PT2/P 

P/PO 

TO/TOO 

M/MO 

U/UP 

T/TO 

RHO/RHOD»U/UD 

1 

0.0000"*00 

1 .oooo’too 

NM 

0.45141 

V. 00000 

0,00000 

1.71)162 

O.OUOOO 

2 

2.2660*"('4 

t,7640'f00 

NM 

0.46766 

0.47646 

0.57800 

1. '16655 

0.39356 

3 

3.2512"-04 

?.4344"t00 

NM 

0.47572 

0.60627 

0.70720 

1.35172 

0.52314 

4 

4.01S2"-04 

2.7051"t00 

NM 

0.47654 

0.65252 

0. 74710 

1,31064 

0.56942 

S 

5.0546"'*0'l 

2.«817*y00 

NM 

0.46027 

0.67458 

0.77060 

1.28574 

0.59432 

6 

5.94i6"-0« 

'.4402"t00 

NM 

0.98130 

0.64561 

0.78420 

1.27042 

0.61704 

7 

b.6S26*-04 

I.o48b“t00 

NM 

0.48230 

0. 71120 

0. 7*720 

1.256*5 

0.61444 

n 

7.6486"-04 

3.1410"»00 

NM 

0.48315 

0.72444 

0.60610 

i.2**t« 

0.64953 

L 

B.5852“-04 

3.2745“t00 

NM 

0.96387 

0.73573 

0.61720 

1.23371 

0.66236 

10 

4,4742"-04 

l.SSbb'tOO 

NM 

0,96458 

0.74666 

0.6261U 

1.223*4 

0.67523 

11 

1.0336''-03 

S.1971"+00 

NM 

0.46442 

0.75224 

0.63040 

1.216*3 

0.66153 

12 

l.l2ar"-03 

S.4b52*tOO 

NM 

0.46550 

0.76133 

0.63750 

1.21010 

0.64204 

13 

1.1438*-03 

3.5142»+00 

NM 

0.48545 

0,76640 

0.64300 

1.20354 

0.70040 

14 

l.2b75“-01 

1,51S0**0'.' 

NM 

0.98606 

0,77021 

0.64440 

1.20191 

0.70254 

15 

l.S5b4"-03 

3,5470"Y00 

NM 

0.46616 

0.77202 

0.64560 

1.20027 

0.70466 

16 

1.4S00*-01 

l.STor+OO 

NM 

0.46640 

0,77551 

0.64850 

1.14705 

0.70661 

17 

1.531b"-01 

S.bOlR'YOO 

MM 

0.46662 

0,77404 

0.65120 

1.14362 

0.71101 

16 

l,bS32'-0S 

1,6S57*»00 

NM 

0.48706 

0,78549 

0.65650 

1.187*5 

0.72134 

IP 

t.7064"-01 

3.6463**00 

NM 

0.48734 

0.74114 

0.66040 

1.1827* 

0.727*6 

20 

1,7412*-01 

3.7375**00 

NM 

0.48771 

0,74613 

0.66430 

1.17601 

0.73370 

21 

1.8474"-01 

3.7b52**no 

NM 

0.48743 

0.79480 

0.66640 

1.17*64 

0.71764 

22 

1.4bS5*-01 

3.6062**00 

NM 

0.46825 

0.60440 

0.67070 

1.17014 

0.74407 

21 

2.0574--03 

3.6334**40 

NM 

0.46646 

0.60627 

0.67320 

1.16713 

0.7*616 

24 

2.146S*-03 

3.88T4**00 

NM 

0.46666 

0,61441 

0.67610 

1.16109 

0.75627 

25 

2.2127"-01 

3.4424**00 

NM 

0.96430 

0.62161 

0.66300 

1.15502 

0.76444 

2b 

2.3216'-0S 

3.4634**00 

NM 

0.48461 

0.62657 

0.68660 

1.15051 

0.77U6U 

27 

2.4074"-01 

4.0376**00 

NM 

0.94002 

0.63306 

0.64130 

1,14465 

0.77666 

28 

2.44b6''>01 

4.0786**00 

NM 

0.44032 

0.63746 

0.84480 

1.14026 

0.70474 

24 

2.Sb74«-01 

4.1475**00 

NM 

0.44062 

0.64612 

0.90060 

1.13241 

0.74441 

it 

2.65b6’-01 

4.2020**00 

NM 

0.44122 

0.65250 

0.40510 

1.12721 

0.602*6 

SI 

2.TS05"-03 

4.2710**00 

NM 

0.44171 

0.86051 

0.41070 

1.12006 

0.61306 

S2 

2.6164--03 

4.3S68**00 

NM 

0.44214 

0.86631 

0.41610 

1.11312 

0.62301 

SS 

2.4n58"«01 

4.4076**00 

NM 

P. 44267 

0.87616 

0.42150 

l.lObtl 

0. 83306 

34 

2.442f-0S 

4,4351**00 

NM 

0.44266 

0.67426 

0.V2360 

1.10341 

0.63704 

15 

3.G658*-01 

4,4401**00 

NM 

0.44124 

0.66545 

0.42780 

1.64744 

0.64504 

3b 

l.lb74«-03 

4.5313**00 

NM 

0.44352 

0.64006 

U. 43041) 

1.64366 

0.85101 

37 

3.2410*-03 

4,5581**00 

NM 

0.44S70 

0.80304 

0.93240 

1.64126 

0.65486 

36 

3.41b3"-03 

4.5864**00 

NM 

0.44364 

0.64614 

0.43500 

1.U6B50 

0.65646 

14 

I.b0b6*«03 

4.6410**00 

NM 

0.44426 

0,40221 

0.43400 

1.06322 

0,6666b 

40 

3.7541*-03 

4.6463**00 

NM 

0.44462 

0.40627 

0.44300 

1.07741 

0,87*63 

41 

3.4?44»-03 

4.7243**n0 

NM 

0.44480 

0. 41112 

0.44500 

1.07527 

0.67645 

42 

4.1046*»03 

4.7b52“*00 

NM 

0,44507 

0.41577 

0,94740 

1.07141 

0.86*72 

43 

4.2*47"-01 

4,8334**00 

NM 

0.44551 

0.42317 

0,45270 

1.06444 

0.64*56 

44 

4.412a*«03 

4.8842«*00 

NM 

0.44567 

0.42404 

0.45650 

1,05966 

0.402*6 

45 

4.5672"-03 

4.4586**00 

NM 

0.44630 

0.43646 

0.46120 

1.U53S0 

0.91235 

4b 

4.T471*-0l 

5.0261**00 

NM 

0.44673 

0.44356 

0,46570 

1.0474* 

0.92196 

47 

4,8420"-03 

5.0687**00 

NM 

0.44644 

0.44604 

0.46850 

1.04363 

0.92601 

46 

S.0b46*-01 

5.1242**00 

NM 

0.44733 

V. 45381 

0.47210 

1,03671 

0.91567 

44 

5,2578«-03 

5.2056**00 

NM 

0.44762 

0.46222 

0.47710 

1.01156 

0.9*736 

50 

S.4311*-03 

5.2465**00 

NM 

0.44606 

0.46563 

0.46000 

1.02786 

0.95143 

51 

5,54S6»-0S 

5.2686**0C 

NM 

0.44612 

0.47072 

0.46250 

1.02441 

0.95909 

52 

5.755b*-61 

5.3716**00 

N“ 

0.44680 

0.47415 

0,48760 

1.01714 

0.97077 

53 

5.4157*-03 

5.4145**00 

NM 

0.44405 

0.48147 

0.44020 

1.01372 

0.97660 

54 

b.0762«-03 

5.4562**00 

NM 

0.44424 

0,48766 

0.44270 

1.01024 

0.96264 

55 

4.2562*-03 

5.5101**00 

NM 

0,4*460 

0.94305 

0.44540 

1 ,0057b 

0.99020 

5b 

6.365b*-03 

5,5254**00 

NM 

4.44464 

0.44457 

0,44680 

1 .00450 

0.49214 

57 

b.5735*-0S 

5.5541**C0 

NM 

0.44477 

0.44592 

0.44760 

1, 06117 

0.49425 

58 

6.71br-OS 

5.5527**00 

NM 

0.44484 

0.44728 

0.446'") 

1.00225 

0.99616 

54 

6.84bl*>03 

5.5665**00 

NM 

0.44442 

0.44664 

0.44420 

1.00111 

0.49606 

0 bO 

7.0404"-03 

5.5602**00 

NM 

1. 00000 

l.uOOOO 

1. 06000 

1.00*00 

1 .ooooo 

INPUT  V.APXAULCS 


Y/  U/UO 


ASSUME  P«PD  AND  VAN  DRIEST 


7102-C-6 


?to2oao6 

PEAKE 

phofile 

TAHULATIDN 

61 

PU1MT5,  DELIA  AT  POINT  bl 

I 

Y 

PT2/P 

P/PO 

IU2T0D 

M/MD 

U/UD 

T/ir 

rho/RiiOd*'j/ud 

1 

o.oooo" 

■ton 

1 ,no4o“+oo 

NM 

0.75077 

U.onooo 

o.oonoo 

1.72057 

0.00000 

£ 

2.28b0” 

-04 

1 .4025'too 

NM 

0.76747 

0.51226 

0.61620 

1.44077 

0.42580 

1 

1.2S12* 

-04 

2.3152"tno 

^IM 

0.77174 

0.58057 

0. 04270 

1 .34453 

0.47324 

4 

4.0112" 

-04 

2.4777“+00 

NM 

0.77573 

U.bl 160 

0,71240 

1 ,35526 

0.52535 

s 

4.7022" 

-04 

2.7'j72"*n0 

NM 

0.77840 

0.65281 

0.74700 

1.31633 

0.50901 

6 

S.bJflfl" 

-04 

2.70O6"i40 

NM 

0.77787 

0.67507 

0.74440 

1 ,27407 

0.57382 

7 

0.4003“ 

-04 

3.0630*»00 

NM 

0.78131 

0.07778 

0.74/50 

1.27370 

0.61828 

5 

7.1374“ 

-04 

1.1857"t40 

NM 

0.78242 

0.71474 

0.80170 

1.25744 

0.03750 

7 

7.8480“ 

-44 

3.2734*t00 

NM 

0.78130 

0,72758 

0.81360 

1,24357 

0.65423 

10 

#.8700“ 

-04 

3.17fl0"»00 

MM 

0.78442 

0.73781 

0.82180 

1.25373 

U.6060U 

11 

7.0012“ 

-04 

3.4013"T0C 

NM 

0.78481 

0,75247 

0.63150 

1.22237 

0.68023 

12 

1.0118“ 

-01 

3.4738*+n0 

NM 

0.78507 

0.75603 

0.83400 

1 .21865 

0.08486 

1} 

1.1074“ 

-03 

3,5245"tng 

NM 

0.78532 

0.70000 

0.83770 

1,.2I472 

0,08751 

14 

l.lSll" 

-01 

3.5800"400 

NM 

0.78583 

0.76788 

0. 343A0 

1,20753 

0.07878 

IS 

1.2522“ 

-01 

3.6178"t00 

NM 

0.78008 

0.77171 

0.84670 

1.20375 

0.70356 

lb 

1.3411“ 

-03 

3.4771“+no 

NM 

0.78056 

0.77703 

U. 85280 

1.17052 

0.71273 

17 

1.4148" 

-03 

3.7107“»40 

NM 

0.78663 

0.78158 

0.85580 

1.17283 

0.71745 

IS 
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0.74012 

22 

1.8570“ 

-03 

3.8702*iOO 

NM 
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7.2187" 
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INPUT  VAHIAHLCS 


Y,  U/UO 


ASSUME  PoPO  AND  VAN  DKItST 


SECriON  D - SUPPLEMENTARY  DATA  - CAT  7102 


W»11  pressure  and  wall  shear  stress  corrolatlons 

FACSIMILE  I'ROH  SOURCE  PAPEP  - NB  - AUTHORS'  SYMBOLS  ANtl  UNITS 


T»ble  Z:  Zero  pressure  gradient  - profiles  0101  - 0106 
Table  3:  Adverse  pressure  gradient  - profiles  0201  - 0206 
Table  4:  "Ring"'  pressure  gradient  - profiles  0301  - 0306 
SYMBOLS  (where  not  as  In  CAT) 


Subscripts;  0 
E 


AP 


F+W 


T' 


C 


PP 


- Reservoir  stagnation  state 

- Boundary  layer  edge  (0)  state 

- Static  pressure  hole-size  correction 
based  on  wall  property  values  using  the 
deep  hole  correlation  of  Franklin  + Wallace 
(1970) 

- Reference  temperature  as  specified  by 
Sommer  and  Short  (1955) 

- Preston  tube  pressure  coefficient 

(•  (Pp-Pfl/q  [ where  Pp  Is  the  Preston 
tube  pressure  and  g ^ Is  the  free  stream 
dynamic  pressure) 

- Reynolds'  number  based  on  Preston  tube 
diameter  and  local  free-stream  conditions. 

- Wall-similarity  static  hole  Reynolds  number, 
(dj  - static  hole  diameter) 


Subscripts  to  CF  Indicate  the  Preston  tube  correlation  used  as; 


F + S - Fsnttr  A Stalmach  (1957) 

HKTR  - Hopkins  » Keener  (1966)  Equitlon  9 
HKT'  - Hopkins  A Keener  (1966)  Equation  4 
SIG  - sigalla  (1966) 


UNITS  - ert  indicated  at  the  foot  of  each  table. 
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M : 6.5 

R THETA  X 10'^  : 0.5  - 5.5 
TW/TR  : l.O 

7103 

ZPG  - AW 

Axially-symmetric  blow-down  tunnel,  contoured  nozzle.  Running  time  50  s.  D • 0.56  m. 
3.5  < PO  < 21  VH/K?.  TO  ; 350  K.  Helium.  6 < Rf/m  X 10'®  < 25. 

FISCHER  H.C.  and  MADDALON  D.V.i  1971.  Experinantal  laminar,  transitional  and  turbulent  boundary  layer 
profiles  on  a wedge  at  local  Mach  number  6.S  and  comparisons  with  theory.  NASA  TN  D”6462. 

And  Fischer  M.C..  private  conmunicatlon. 


1 The  test  boundary  layer  was  formed  on  the  lower  surface  of  a S°  half-angle  wedge  the  test  surface  being 
at  10°  incidence  to  the  H • 20  free  stream.  Two  wedges  (L  • 0.406.  W • 0.279  m)  were  used,  the  leading 
edges  (X  •>  0)  being  SI  um  thick.  One  was  fitted  with  wall  static  tappings,  and  had  a local  surface 
depression,  of  maximum  depth  0.38  mm,  extending  from  X • 0.305  to  X • 0.36}  m.  The  other,  used  for  profile 
measurements,  could  be  fitted  with  a rear  extension  which  increased  the  length  to  0.610  m.  The  last  four 
of  the  seven  survey  stations  were  un  the  extension  surface.  Measurements  of  the  model  surface  "indicated 

2 excellent  surface  uniformity".  The  surface  was  not  actively  cooled.  A detailed  survey  of  the  M > 20  free 
stream  was  made  by  Arrington  et  a1.  (1964)  and  showed  transverse  Mach  number  variations  of  t 0.3.  Heat 

3 transfer  studies  showed  that  the  boundary  layer  did  not  become  fully  turbulent  on  the  basic  wedge  nodel.s, 

5 and  prompted  the  construction  of  the  extension  to  X ■ 0.61  m.  Chamfered  swept  end  plates  were  used  to  help 
maintain  two  dimensional  flow  in  the  test  region. 

6 The  pressure  Instrumented  wedge  had  12  static  holes  (d  • 1.02  mm)  mounted  along  the  centre-line  from 

X • 0.106  tu  0.376  m.  The  model  used  for  profile  studies  had  numerous  thermocouples  along  the  contra  line 
at  intervals  of  about  12.6  mm  for  the  sane  range  of  X.  Thermocouples  were  also  fitted  to  the  extension. 

7 Pitot  profiles  were  obtained  with  two  CPP.i'orthe  three  upstream  stations,  d^  • 1.02,  • u.SI,  1 ■ 20  mm 

while  for  the  four  downstrcim  stationi,  on  the  modal  extension,  d^  ■ 2,29,  d2  > 1.76,  1 • 20  mm.  All 

8 meesurcments  ware  made  on  the  model  centre  line,  the  profiles  at  X values  of  99.1,  180.3,  228.6,  431.0, 

482.6,  533.4  and  699.4  mm. 

9 The  authors  compared  the  measured  PW  values  to  both  the  inviscid  calculated  values  and  valuas  calculattd 
using  a laminar  viscous  interaction  correction  following  Bertram  1966.  The  initial  values  egrttd  well  with 
the  pressure  predicted  by  Bertram,  hut  further  downstream  daparturei  wcri  noted.  These  were  attributed  to 
the  surface  depression  remarked  in  § 1 above.  The  wall  pressure  values  used  in  data  reduction  are 
extrapolation!  of  the  Initial  measured  values  guided  by  the  trends  predicted  by  Bertram's  analysis.  Static 
pressure  was  assumed  constant  through  the  boundary  layer.  Wall  temperatures  changed  by  less  than  4 K during 
a run,  and  average  values  were  used, 

10  Viscous  interaction  and  rarefaction  effects  in  the  Pitot  measurements  were  assessed  foilowing  Beckwith  et  al. 
(CAT  7105)  and ostimated at  lets  than  2 S.  Real  gas  affects  were  estimated  as  lass  than  1 t following 
Erikion  (I960).  These  possible  corrections  were  therefore  ignored.  Probe  wall-interference  effects  were 
asietied  by  recelculeting  the  integral  thicknesses  with  the  low  y-valuer  .'epiaced  by  a curve  faired  in  to 
the  wall  stetie  value.  Changes  in  01  and  02  were  negligible.  The  Pitot  pressure  displayed  an  "overshoot" 

in  the  outer  part  of  the  layer  for  the  lowest  values  of  X.  This  was  nttributed  to  the  I'olalivaly  large 
size  of  the  Pitot  (d/01  up  to  0.6).  These  overshoots  were  ropleced  by  a faired  curve,  following  Maneghan 

11  (1966)  for  the  affected  profiles  (0101,  0201/2,  0301/2,  0401/2).  Viscosity  values  for  helium  took  account 
of  quantum  effects,  after  Maddalon  end  Jackson  (1970). 

12  The  aditors  have  presented  all  the  data  available,  incorporating  the  authors'  assumptions  and  procedurtt. 

We  have  however  calculated  viscosity  as  diieusied  in  the  Introduction.  The  'O'  state  is  the  authors'  based 

13  on  the  experimental  position  at  which  PT2  was  either  a maximum,  or  became  affectively  conjtent.  The  data 


'i 


1 


V10.VA-2/H-1 


consists  of  four  sets  of  six  or  seven  successive  profiles,  each  at  a different  unit  Reynolds  number. 

They  range  from  laminar  to  fully  turbulent. 

§ DATA:  7103  0101-0407.  Pitot  profiles.  NX  - 6 or  7. 

1 5 Editors'  comments 

The  measurements  are  made  In  a Hach  number  range  for  which  there  are  no  really  satisfying  data.  They  overlap 
the  studies  by  Danberg  • CAT  6702  and  Adcock  et  al.  - CAT  6601,  but  have  more  In  common  with  the  measurements, 
at  higher  Hach  number,  of  Watson  et  al.  - CAT  7305.  Both  7103  and  7306  provide  a number  of  profile  sequences 
spanning  the  transition  region. 

This  Is  an  adiabatic  layer,  so  that  the  absence  of  TO  profiles  Is  not  crucial,  though  regrettable  at  these 
high  hach  numbers.  More  of  a pity  Is  the  lack  of  CF  measurements.  In  these  respects  the  study  1s  superseded 
by  Watson  et  a1.  (CAT  7305). 


CAT  7103  nSCHEH  BOUNDARY  CUNDlT|ONB  AND  EVALUATED  DATA.  91  UNITS. 


RUN 

Mp  * 

TW/TR* 

PED2W 

CF 

H12 

H12K 

PM4 

PDA 

X • 

POO 

RW/PO* 

Ptnao 

CO 

H12 

H12K 

TW 

TD 

R< 

TOOe 

SH  A 

02 

P12* 

H92 

D2K 

UD 

TR 

TlOlOlUl 

6. 1000 

1 .0000 

6.8629*401 

NH 

16.1020 

2.0007 

6.7100*402 

6.7100*402 

g.4l0(l*-02 

o.oe75"4n5 

1.0000 

0.1770*402 

NM 

1.5681 

1.0866 

3.0672*402 

2.5980*401 

INFINIIE 

1.0500*402 

0.0000 

7.9081*"05 

0.0000*400 

0.I7AD 

6.2277*-00 

1.8260*403 

1.0672*402 

71010103 

a. 1000 

1.0000 

1.0}40*402 

NH 

13.9U72 

2,1906 

6.6200*402 

6.6200*402 

l.S030*«01 

0.0240*405 

1.0000 

7.0806*702 

NM 

1.6605 

1.5OB0 

1.0672*402 

2.5980*401 

INFINITE 

1.0500*402 

0.0000 

1.107«*-00 

0.0000*400 

0.1807 

B,01S6*»UO 

1.8260*401 

1.0672*402 

71010103 

a. 2000 

l.OVOO 

1.5052*402 

NM 

15.6291 

2.0729 

6.5900*402 

6.5900*402 

2.2ae0‘«oi 

0.7500*405 

1.0000 

7,7800*402 

NM 

1,6301 

1.8156 

3.0661*402 

2.5210*401 

INFINITE 

1.0500*402 

0,0000 

1.1713*»00 

0.0000*400 

0,1818 

9, 6021*. 00 

1 .8286*401 

3.0661*402 

71010100 

a. 2000 

1.0000 

2.2297*402 

NM 

10.1896 

2.0588 

6.2200*402 

6.22u0*4U2 

0,1U0*-01 

O.oei7*f05 

I. 0000 

1.1227"f01 

NM 

1.7705 

1.6586 

3.0661*402 

2,5210*401 

INFINITE 

1.0500’402 

0,0000 

2,0960*-00 

0.0000*400 

0.1970 

1.0870*. 01 

1,8286*401 

1.0601*402 

71010105 

a. 0000 

1.0000 

2.7961*402 

NM 

10.7155 

1.9179 

6.1600*402 

6.1800*402 

O.SEbO’-at 

5.la70"405 

l.OOOO 

1.0622*T01 

NM 

1.8060 

1.6957 

1,0605*402 

2,3766*401 

INFINITE 

1,0500*402 

O.OUOQ 

2,0880"-00 

0.0000*400 

0.2018 

1.1900*. 01 

1.8127*401 

1.0645*402 

7101010a 

a, 1000 

1.0000 

2,9158*402 

NM 

28.9006 

1.8860 

6,1700*402 

6.1700*402 

5.iiao"-oi 

O.792a*405 

1 .OflOU 

1 .0960*403 

NM 

1.8162 

1.7187 

1.0650*402 

2.4472*401 

INFINITE 

1.0500*402 

0.0009 

2.6791*-0O 

0.0000*400 

0.2007 

1.1008*. 01 

1.8107*401 

1.0654*402 

71010107 

a. 0000 

1.0000 

1.3185*402 

NM 

29.2215 

I.UIOI 

6.1600*402 

6.1600*402 

s.^eoc-oi 

5,1507*405 

1 ,0000 

1 .7151*401 

(4M 

1.8096 

1.7103 

1.0605*402 

2.1706*401 

INFINITE 

1.0500*402 

0,0900 

2.9621"-00 

0,0000*400 

0.2067 

l.lB21"-0l 

1.8127*401 

1.0645*402 

71010201 

a. 1000 

l.OOOO 

1.2011*402 

NM 

17.2507 

2.5918 

1.0720*403 

1.0720*403 

9,9100"-02 

a.i2ao*40s 

1.0000 

6.1619*402 

NM 

1 .6000 

1.5211 

1.1160*402 

2.5040*401 

INFINITE 

1.5100*402 

0.0000 

6,5215*-(I5 

0.0000*400 

0.1811 

0.60 16". 00 

1,8518*401 

1.1164*402 

71010202 

a. 0000 

1 ,0000 

1.6301*402 

,(M 

15.2721 

2.5028 

1 .0080*401 

1 .0480*401 

l.6010«-0l 

8, 7020*405 

l.OUOO 

8.0061*402 

NM 

1.7166 

1.5799 

1.1156*402 

2.4317*401 

INFINITE 

1.5100*402 

0.0009 

9.0717*-05 

0.0000*400 

O.IVOO 

5, 2102*. 00 

1.6519*401 

1,1356*402 

71010201 

a, 1000 

1,0000 

1.7151*402 

NM 

15.0110 

2.5279 

1.0000*401 

1,0400*401 

atasav^oi 

8.0782*405 

1.0000 

8,8019*402 

NM 

1.7092 

1.5978 

1.1160*402 

2.5040*401 

INFINITE 

1.5300*402 

0,0090 

9.5990"-05 

0.0000*400 

0.1906 

8,9669".U0 

1,8518*401 

1,1104*402 

71010200 

a.aooo 

1,0000 

1.1818*402 

NM 

11.0993 

1,9097 

9,8600*402 

9.8600*402 

o.iiao"-oi 

9.5250*405 

1.0000 

1.7271*401 

NM 

1.8071 

1.7102 

1.1100*402 

2.2960*401 

INFINITE 

1.5100*402 

n, 0(100 

1,7170"-00 

0.0000*400 

0.2U72 

7,ll29".o0 

1,8577*403 

1.1140*402 

71010205 

6,7000 

1.0000 

0.9550*402 

NM 

31,8788 

1,0002 

9.7900*402 

9,7900*402 

4.02a0>.01 

1.0152*406 

1.0000 

2.2003*401 

NM 

1.8623 

1.7770 

3.1132*402 

2.2122*401 

INFINITE 

1.5500*402 

0.0000 

2,1192"-00 

0,0000*400 

0.2091 

8, 8161". 00 

1.8595*401 

3.1112*402 

71010200 

6,7000 

1,0000 

0,9000*402 

NM 

10,9990 

1.7181 

9,7700*402 

9.7700*402 

5. 1100". 01 

1.0111*406 

1.0000 

2.0111*401 

NM 

1.8769 

1,7897 

1.1112*402 

2.2122*401 

INFINIIE 

1,5300*402 

n.oooo 

2.S281*-00 

0.0000*400 

0.2110 

6, 9509*. 00 

1.8595*401 

3,1112*402 

71010207 

6.7001) 

1.0000 

0.8851*402 

NM 

10.9597 

1,6970 

9,7000*402 

9.7400*402 

5.9900"-OI 

1 .0100*406 

t.noon 

2.6987*401 

HM 

1.8717 

1,7801 

1.1112*402 

2.2122*401 

INFINITE 

1.5100*4(12 

0.0000 

2.5902*>00 

0.0000*400 

0,2106 

9. 9727". 00 

1,8595*401 

1.1112*402 
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CAT  710}  riSCHER  BOUNDARV  CONDITIONS  AND  EVALOATED  DATA.  31  UNITS. 


RUN 

HD  * 

tw/tr* 

RED2H 

CF 

H12 

H12K 

PN* 

PD« 

X * 

POD 

PW/PO* 

PED2D 

CS 

H32 

H32K 

TN 

TD 

RI 

TOO* 

SH  * 

02 

P12* 

N42 

D2K 

UD 

TR 

7I0I0JUI 

b.SOOO 

1.(1000 

1.6691*702 

NH 

40.9361 

2.5074 

1.4780"fO3 

l,4780"t03 

0.9100"-02 

T ,294T"*4b 

1 .nooo 

P.ObeR'ttiE 

NH 

1.6284 

1.568S 

3. 1420*+02 

2.2965"t0l 

INFIMIE 

3.4ao0*t02 

0.0000 

b.oeoo'-os 

0.0000*700 

0.1582 

9.4257"-04 

1.8i53*  + i)3 

3.142(V'»02 

7I01030P 

b,5000 

t .0000 

1.8173"«(>2 

NM 

37.7308 

2.5806 

1.4200*tO3 

1.4200*403 

l.3030'-01 

1.2439"*0b 

1.0000 

9.A754*7«2 

NH 

1.7527 

1.6346 

3.1420*t02 

2.2465*401 

INFINITE 

3.4800"*02 

0.0000 

6.9023*-05 

0.0000*700 

0.1703 

4.1463“-04 

l,8333”t03 

3.1420*402 

7I01030J 

6.3000 

1 .0000 

1.8233*702 

NH 

37.0351 

2.4874 

l,40S0"+O3 

1,4050*403 

2.J860"-0l 

1.2307"t06 

1 .0000 

4.0181*702 

NM 

1.7465 

1.6174 

3,1420*«02 

2.2465*401 

INFINITE 

3.4800*»02 

0.0000 

7,0061*-05 

0.0000*700 

0.164b 

4,1422*-04 

l.B133*+U3 

3.1420*402 

TIOSUION 

6,8000 

1 .0000 

4.5620*702 

NH 

33.3703 

1,4104 

1.3500*+03 

1,3500"403 

«.}l«0“-01 

1.454q*+0b 

1.0000 

2.3028*703 

NH 

1.8764 

1.7688 

3.1400**O2 

2.1103*401 

INFINITE 

3. 4800*702 

o.oooo 

1.3063*«04 

0.0000*700 

0.1834 

6,2ll7*-04 

1,B405*+03 

3,1400*402 

TIOIOON 

6,0000 

1.0000 

5.6175*702 

NH 

33.4136 

1.8370 

1.3360*fU3 

1.3380*403 

4,B2bO’-OI 

1.540'|*7O6 

1.0000 

3.2740*703 

NM 

1.8443 

1.8331 

3.1344*t02 

2.0532*401 

INFIMIt 

3.4800*702 

0,0000 

2,0136*>04 

0,0000*700 

0.1834 

7.5lOO"-04 

1.8421'*03 

3.1344*402 

7IO}0]Ub 

6.8000 

1.0000 

3.6617*702 

NM 

32.3727 

1.6112 

1.3330*403 

1.3350*403 

5.iJ«0*-01 

1,4437*704 

1.0000 

3.2480*703 

NH 

1.8846 

1.8134 

3,1400*402 

2.1103*401 

INFINITE 

3.4800*702 

0.0000 

2.0444*-04 

0,0000*704 

0.1841 

H.0821*-U4 

1 ,6405*4(1! 

3.1400*402 

7I030UU1 

6.6000 

1 .0000 

2.1587*702 

NM 

44.6263 

3.7624 

2.3640*403 

2.5840*403 

O.IIOO'-O* 

2.4770*706 

1.0040 

1.1712*703 

NM 

1.6478 

1.3040 

3.1428*402 

2.3025*401 

INFINITE 

3,3400*702 

0.0000 

4,4415"-09 

0.0000*700 

0.1844 

3.3777"*04 

1,8603*403 

3,1426*402 

71030402 

6.3000 

1.0000 

3.1340*702 

NM 

33.8068 

2.1325 

2,4830*403 

2.4830*403 

l.803fl"-01 

2.2327*706 

1.0000 

1.6645*703 

NM 

1.7626 

1.6348 

3.1436*402 

2.3841*401 

INFINITE 

3.3400*702 

0,0000 

6,4}64*«05 

0.0000*700 

0.1474 

3.44ie“-04 

1.8584*403 

3.1436*402 

71030403 

6.3000 

1 .0000 

2.8206*702 

NM 

33.6431 

2.7753 

2.4750*403 

2,4750*403 

2.28b0‘-0l 

2.2235*706 

1,0000 

1.3025*703 

NM 

1.8702 

1.8163 

3.1436*402 

2.3641*401 

INFINITE 

3.3400*702 

0.0000 

6.2630*«05 

0.0000*700 

0.2044 

2.4134“-04 

1.8384*403 

3.1436*402 

71030404 

6.6000 

1.0000 

7.1518*702 

NM 

31.0336 

1.8315 

2.4200*403 

2,4200*403 

4.3180*-01 

2.3374*7(16 

1 .0000 

3.8801*703 

NM 

1.8542 

1.7774 

3.1428*402 

2,3()2S*401 

INFINITE 

3,3400*702 

0.0000 

1.3766**04 

0.0000*700 

0.208b 

(J.4704*-U4 

1.8803*403 

3.1428*402 

7103040S 

6.8000 

1.4000 

4,0473*702 

HM 

32,7164 

1.8331 

2.4080*40} 

2.4060*403 

4.62b0««0t 

2.6734*704 

l.OOOO 

3,0874*703 

UM 

1.8646 

1.8013 

3.1413*402 

2.1772*401 

INFINITE 

3.3400*702 

4,0000 

1.8428*-04 

0.0000*700 

0.2106 

7,7661"-04 

1,8838*40} 

3.1413*402 

7103040b 

6.7000 

l.OOOO 

4,4384*702 

NM 

31.4344 

1.7125 

2.3990*401 

2,344(1*403 

S.3340>>0t 

2.4e76*,7'"4 

1.0304 

3,1134*703 

NM 

1.8604 

1.7408 

3.1421*402 

2,2366*401 

INFINITE 

3.3400*702 

0.0000 

2.0384'*04 

0.0000*700 

0.2042 

6.5472*-04 

1.8621*40} 

3.1421‘«U2 

1RAPEZD1PAL  RULE  POR  020]>0}92,«40tt0l*0} 


7103-C-l 


FISCHLW 


PIIPFILF  TaHJLAIIOIj 


?8  FOIM3,  liEUIA  AT  POINT  iS 


I 

y 

OTP/P 

r/i»p 

T.J/Tllp 

M/1I0 

u/iin 

T/ir 

RmO/RmOO 

I 

O.0''O'l''«00 

1 .nnno'  + no 

l^u 

0.88851 

U.UOOOO 

O.OOdoo 

12,52598 

O.OOOOi) 

<! 

S.o«i0"-0'< 

1 .17n3“  + ou 

0.9012b 

0.10100 

0.35813 

11.20816 

0.0501  / 

i 

b,4Slo"-0'i 

) .421  P^nu 

0.90284 

U . 10701) 

0.55591) 

1 1.06575 

0.05217 

A 

1.2O't2"-0T 

1 .ST*'7“t'iO 

NM 

0,90o50 

U. 12500 

0.40170 

10. 66007 

0.03760 

5 

1 .s^niy-oT 

2.IS52**i'0 

NM 

0.91 7«S 

0.16500 

0.50948 

9.53420 

0.05544 

6 

1.74SS"-U5 

3.44S(i"tno 

NM 

0.95516 

0.22500 

0.85282 

7.01050 

0.08000 

7 

2,0007"-05 

/i.ATNO'AOO 

NM 

0.94494 

U. 27500 

0.71142 

0.6924/ 

0.10650 

9 

2,OS20"-05 

S,73R8"+O0 

NM 

0.95040 

0.50100 

O.745O8 

6.12757 

0.12160 

<) 

2.1  79»“-‘03 

T.82SS"tI'0 

NM 

0.95961 

0.55100 

0.79855 

5.17600 

0.15428 

10 

2.5'idS”-03 

4.8'>*4"*')g 

NM 

0.96748 

0.40500 

0.84164 

4.56155 

0.1929; 

U 

2.4(.24"-05 

l.T022"AOl 

NM 

0,97498 

0.46500 

0.88066 

5.58684 

0.24553 

12 

2.HI J7-.05 

1 ,SlS8"t01 

N»l 

0.97671 

0.50500 

0.89959 

5.19052 

0.28125 

lA 

2.'jnso"«o5 

1 ,73P4"*ni 

NM 

0.98189 

0.54000 

0.91518 

2.87229 

0.51862 

lo 

2.n4on"»o5 

C.OSIO'VOI 

hM 

0.98565 

0.59200 

0.95535 

2.48559 

0.37550 

IS 

2.71fl4"-Ui 

2.5811“*0l 

NM 

0.98816 

0.65401 

0,94545 

2.22370 

0,42516 

In 

2.744S--05 

2.71h5“*ni 

N»i 

0.99044 

0.O7800 

0.95614 

1,98878 

U.48U77 

17 

2.4?41“-93 

5.47?B“*81 

NM 

U.9O4I 4 

0.76800 

0.97555 

1.00625 

0.60598 

19 

3,TT?3"*ni 

Utt 

0.99550 

0.80500 

0.07871 

1.48552 

0.65885 

IN 

3.1025--05 

4.1  lA4"«ni 

»4« 

0.99652 

0.85700 

0.98356 

1.56051 

0.71242 

20 

i.l55(>'-01 

u.S3S2"»''l 

NM 

0. 90744 

0.87900 

0.98846 

1.26456 

0.78166 

21 

5.211'I"-0I 

4,<'inn"»f'l 

NM 

0.99850 

0.91500 

0.99255 

1.17617 

0.84570 

22 

5.5075“-05 

StPSAT'ANl 

NM 

0.90a«4 

0.94500 

0.09525 

1.10918 

0.89728 

25 

J.SASr-OS 

S.87O4"t01 

NH 

0.90959 

0.96700 

0.09724 

1.06352 

0.93768 

24 

i.S370"-l)S 

s.nisrAOi 

NH 

0.99962 

0.97900 

0.09827 

1 .1)5976 

0.96010 

2S 

i.7n<>2"-./5 

NM 

0.99980 

0.98900 

0.09911 

1.02055 

0.97899 

29 

A.RPaT'-OI 

S.77SS"t01 

.NM 

0.99987 

0.99500 

0.09944 

1.01500 

0.98661 

27 

«.2104“-01 

S,A102't(il 

NM 

0.99995 

0.9*600 

0,99968 

1 ,00740 

0.99255 

0 28 

S.2R20“-0! 

S.8SA6"+«1 

NM 

l.OOOOO 

1 .90000 

l.OOnOO 

1 .oooOO 

1.00000 

INCUT  VA»IAJLL9  TjU/pO  ASSU'lt  C«Pt)  AND  VA.I  OWIEST 


71050207  FISCHCR 

PROFILE 

TAnULATinil 

2b 

Hoinrs,  PELTA  at  PuINT  26 

I 

» 

“T2/P 

P/PO 

TO/tOP 

M/MO 

U/1JO 

T/1P 

RHO/HHOO*U/UP 

1 

o,onon"*no 

1 ,(l000*400 

NM 

0,88759 

O.OOOOI) 

0.00000 

14.05606 

O.OOOOU 

2 

l.l280"-05 

2.66U*  + 00 

HM 

0.92555 

0,18000 

0.56544 

9.H6609 

0.05/30 

5 

1.7680'‘»05 

4,05*9“tOO 

NM 

0.95775 

0.25500 

0.667*9 

6,21921 

0.08127 

4 

2,1440"-03 

o.asns’+oo 

NM 

0.95212 

0.29600 

0.75768 

6.55227 

0.11564 

5 

2.4800«>05 

8,4255'tflO 

NM 

0,96169 

0.54800 

0.8118* 

5.44504 

0,14916 

6 

2.9«40"-15 

1.09T5*401 

NH 

0.96940 

0. 40000 

0.85310 

4.5466A 

0.18755 

7 

1,5760"-05 

1.5l8l*6(11 

NM 

0,97428 

0.44000 

0.87615 

5.96524 

0.22046 

8 

5.9600*-05 

1.585P+01 

NM 

0.97877 

0.48400 

0.90061 

5.46247 

0.26011 

9 

4.S520*-05 

1.8226*t01 

NM 

0.98167 

D. 52000 

0.91584 

5.10195 

0.29525 

10 

5.544(l"-0i 

2.9497*t01 

NM 

0.98421 

0.55100 

0.92711 

2.85115 

0.52747 

U 

6.2640*>05 

2.5551*601 

NM 

0,98677 

0.59000 

0.93950 

2,55457 

0.57060 

12 

/.ll20*-05 

2.67A8*601 

NM 

0.98917 

0.63500 

0.95065 

2.25517 

0.42150 

15 

;.T200"-03 

2.9450**01 

NM 

0,99069 

0.66400 

0.95767 

2.08017 

0.46016 

14 

8.5840*«05 

3.25»2“6«l 

N« 

0.99212 

0.69700 

0.96450 

1.9U09 

0.50379 

15 

8.a720"-05 

5.538l"+ni 

NM 

0. 9*556 

0.72900 

0,97000 

l,77o4o 

0.54780 

16 

9,4050’-05 

5.7719M01 

NM 

0.99420 

0.75500 

0.97586 

1.67264 

0.58221 

17 

1.0104“-02 

4.ll6l"»fll 

NM 

0.99528 

0.78700 

0.97880 

1.54682 

0.63278 

14 

1.0736"-02 

4.4754“601 

NM 

0.99626 

0.62100 

0.98521 

1.41416 

0.68555 

19 

1.1U56’-02 

4,4l77“»ni 

NM 

0,99727 

0.86100 

0.987HO 

1.31622 

0.75046 

20 

1.2l68*-02 

5.2866"A01 

NM 

0.99800 

0,89500 

0.99107 

1.25171 

0.80465 

21 

1.3n3a*-02 

5.7l78*tfll 

NM 

0.99674 

0.92900 

0,99459 

1.14574 

0,86791 

22 

1.4040“-02 

5,97T2**01 

NM 

0,99914 

0. 95000 

0.99617 

1.04957 

4.90597 

25 

1.5544*-02 

6.5l*2"Ani 

NM 

0,99962 

O.V77UO 

0.99831 

1.04409 

0.95615 

24 

1,6696"-02 

6.474J*a01 

NM 

0,99982 

0,98900 

0.99920 

1,02074 

0.97890 

25 

l.B312“-02 

6.5525“»0l 

NM 

0,99992 

0,99500 

0.99964 

1.00935 

0.99018 

0 26 

2,0552"-02 

6.6l8l"tOl 

NM 

l.OOOOO 

l.OOOOO 

1.00000 

l.OOOOO 

1.00000 

INCUT  VAPlAm.E8  V,M/HD  A8SU.AE  P«Ct>  AND  VAN  PRIEST 


7103-r-2 


riOjOMl'l  FI3CHt.f»  PHOPIUE  TABJLATimi  35  POINTS,  UF.LTA  AT  PuiNT  3S 


I 

Y 

PT3/P 

H/PD 

TO/TOO 

M/HD 

u/uo 

T/ir 

RH0/RH0U4U/U0 

I 

D .0000" 

♦ 00 

1 .tinou'Yoo 

III"* 

0*d«T«0 

o.unoou 

0.00000 

13.6UN82 

O.OOOOO 

2 

s.aooo" 

-O'i 

1 ,?093»tno 

o.uftono 

0,30384 

12.M8203 

0.02939 

i 

b.0600" 

-o« 

i.3Q9o"mo 

hM 

0.d<»0hi 

o.ueai^o 

0.31 02H 

12.U31P8 

0.02996 

u 

9.021)0” 

•0 

1 .S833"too 

0,<#rt59'i 

0 , 1 1 flon 

0,40199 

1 1.60566 

0.03969 

5 

1,1  OHO" 

-05 

1 .9Sfl7"»oO 

o.oi3%a 

0 , 1 4 b 0 u 

0, 47671 

lO.TSuPl 

0.09953 

6 

1 ,2600" 

•J5 

2.S368"*00 

0.02217 

«) , 1 7 7 u 0 

0.5S341 

9.77567 

0.05661 

7 

1 . 3600" 

-05 

3. 3989 "YOU 

NM 

0.Q51OS 

o-2l3nu 

0,62727 

8.67256 

0. 07233 

a 

1.9620" 

-05 

9.99S3"yOO 

NM 

0.26600 

0,71390 

7.20288 

0.0991  1 

9 

1.5620" 

-0.5 

6.S377"Y0U 

NH 

0.9Sb5fl 

0,31600 

0.77606 

6.03131 

0.12867 

10 

1 .bflHO" 

-05 

9.9631"»D0 

NM 

0,96000 

0, 38600 

0.83964 

6.73168 

0.17795 

u 

1.7380" 

-05 

1 .377b"*Ol 

KiM 

0.<J7b65 

0,45700 

0.86474 

3.76799 

0.23606 

u 

I.BI9O" 

-05 

1 .60S2"*ni 

0.97959 

0.49SOO 

0,90324 

3.32961 

0.27127 

13 

1 .869  0" 

-05 

1 .<>S?b"*oi 

.N»* 

0.96357 

0,54700 

U. 02587 

2.85266 

0.32366 

19 

1.9900" 

-05 

2.31B9"y01 

0.996P9 

0.59700 

0.95977 

2.97795 

0.37925 

15 

1.9690" 

•05 

2.6657"t01 

Ut* 

0,96950 

0,64100 

0.95129 

2.202U5 

0,43192 

16 

2.0160" 

-05 

5.n966"*l'l 

0*99146 

O«68bO0 

0.96118 

1.9631/ 

0,46960 

17 

2.0900" 

-03 

3.9907"*01 

0.9934a 

0,73500 

0.97021 

1.79296 

0.55661 

IB 

2.1660" 

-03 

3,7290"*01 

0.90429 

0*76000 

0.07424 

1.69326 

0.59287 

19 

2.2160" 

-03 

9.1 168'YOI 

0.99555 

0.79P00 

0.97988 

1.50900 

0.65151 

20 

2.3920" 

-03 

9,6691*401 

NM 

0. 00605 

0.85100 

0.98654 

1.39335 

0.73423 

21 

2.9990" 

-03 

5,31S2*401 

0.99630 

0.90900 

0.99239 

1.19186 

0.83262 

22 

2.5990" 

-05 

5.9.355"401 

fjM 

0.90932 

0.96100 

0.99698 

I.ir7b26 

0.92632 

23 

2.6960" 

-03 

6.1797"401 

NM 

0.99966 

0,98000 

0.99849 

1 ,03810 

0.96185 

29 

2.6960" 

-05 

6.2712“401 

MM 

0.99980 

0,98800 

0.90911 

1.02261 

0.97702 

25 

2.9720" 

• 05 

6.9233*401 

i\M 

l.OOUOO 

i. 00000 

l.ooono 

1.00000 

1.00000 

INPUT  VARlAnLES  V,M/MD  ASSUME  P«P£>  ANO  VAN  UPIEST 


71030N06  FISCHER  PROFILE  TABULATION  26  PUINTS,  DELTA  AT  PIJINT  Zb 

I Y PT2/P  P/PO  TU/TOO  H/NR  U/UR  T/TP  RmO/RHOD*U/UU 


1 

0.0000*400 

1 .0000*700 

0.88759 

0.00000 

0.00000 

14.43606 

O.OOOOO 

2 

l.l392*-03 

3.8231*700 

NM 

0.93571 

0.22500 

0.65427 

6.45571 

0.07738 

3 

1 .8944". 03 

5,2696*700 

NH 

0.94656 

0.27000 

0.72432 

7.19677 

0,10065 

4 

2.4512"-03 

7.7539*400 

hi** 

0.95913 

0.33300 

0.79777 

5.73941 

0,13400 

s 

3.0784*-0S 

1.09?2"401 

NM 

0.96927 

0,39900 

0.85241 

4.56405 

0,18677 

6 

3.5840"-03 

1.3647*401 

NM 

0.97515 

0,44800 

0.68260 

3.66124 

0.22740 

7 

4. 0640". 03 

l.6494"701 

NM 

0.97968 

0.49400 

0.90510 

3.35669 

0,26462 

i 

6 

4,6976"-03 

1,94TT"701 

NM 

0.98327 

0.53800 

0.92257 

2.94059 

0.31374 

9 

5.2544"-03 

2.2183*701 

NM 

0.98583 

0.57500 

0. 93485 

2.64330 

0.35367 

10 

S.7856*-03 

2,5150*701 

NM 

0,96810 

0.61300 

0.94561 

2.37956 

0,39738 

1 

II 

6.2912*-0S 

2.8478*701 

NM 

0.99017 

0.65300 

0,95527 

2,14007 

0.44637 

1 

12 

6.6944".03 

3.1362*701 

NM 

0.99166 

0.68600 

0.96214 

1.96729 

0.48909 

13 

7.1744*.03 

3.5094*701 

NM 

0.99325 

0.72600 

0.96949 

1.76326 

0,5436b 

, 

14 

7.5008".03 

3.7917*701 

NM 

0.99427 

0.75500 

0.97417 

1,66484 

0.58514 

IS 

7. 9296". 03 

4.1057*701 

NM 

0.99525 

0.78600 

0.97666 

1.55032 

0.61129 

16 

a.332S*.03 

4.4109*401 

NM 

0.99609 

0.81500 

0.98246 

1.45318 

0.67608 

1 

17 

8.r560"-03 

4.7717*401 

NM 

0.99696 

0.84809 

0.96637 

1.35297 

0.72904 

16 

9.0944"*03 

5.1005*701 

NM 

0.99765 

0.87700 

0,96948 

1.27295 

0.77731 

19 

9.4976"-03 

5.3810*701 

NM 

0.99817 

0.90100 

0.99184 

1.21181 

0,81848 

8 

20 

9.900e"*03 

5.6448*701 

NM 

9.99863 

0.92300 

0.99367 

1.15945 

0.85719 

; 

21 

l.03S5"-O2 

5.9396*701 

NH 

0.99909 

0.94700 

0.99593 

1.10600 

0.90048 

22 

I.09t2".02 

6.1660*701 

NM 

0,99941 

0.96500 

0,99736 

1.06823 

0.93367 

23 

I.1565"*02 

6.3836*701 

NM 

0,99970 

0. 96200 

0.99666 

1.05427 

0.96559 

1 

24 

1.2954".02 

6.5133*701 

NM 

0.99987 

0.99200 

0.99942 

1.01502 

0,98463 

25 

1.34I4--02 

6.5918*701 

NM 

0.99997 

0.99600 

0.99966 

1.00375 

0.99615 

0 26 

1 ,4445*. 02 

6,6l6|'tOI 

NM 

1.00000 

1.00000 

l.OOOQO 

1,00000 

1.00000 

1 

INPUT 

VARUULE9 

Y»“/"l)  assume 

PnPD 

ANO  VAN  DRIEST 

1 

( 


1 

i 

I 
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M : 2.4  falling  to  1.9 
R THETA  X 10"^  : 20  - 40 
TW/TR  : 1.05 

7104 

^ _ 

APG  - AW 

Fixed  symmetrical  nozzle  blow  down  wind  tunnel,  running  time  15  sec.,  W • H • 0.229  m. 
PO  : 0.35  »i/m^.  TO  ! 289  X.  Air,  RE/ni  X 10‘*  : 4. 

WALTRUP  P.J.  and  SCHETZ  O.A.,  1971.  An  experimentAl  Investigation  of  a compressible  turbulent  boundary 
layer  subjected  to  a systmatic  variation  of  adverse  pressure  gradients.  Virginia  Poly.  Inst.  VPI-E-71-18. 
^ Waltrup  P.0,,  Schetz  J.A.,  private  communications. 

Also  Waltrup  t Schetz  (1973). 


1 The  test  boundary  layer  was  formed  on  the  bottom  nozzle  block  and  test  section  wall  of  the  wind  tunnel. 

The  highly  polished  instrumental  section  started  at  the  end  of  the  nozzle  block  (X  ■<  b)  and  extended  0,23  m 
downstream.  Pressure  gradients  could  be  imposed  by  three  ramps  of  the  full  tunnel  width.  These  were  mounted 
in  the  centre  of  the  tunnel  as  an  extension  of  a plate  running  through  the  nozzle  Into  the  settling  chamber 
so  as  to  eliminate  leading  edge  disturbances.  The  resulting  reflected  wave  pressure  histories  are  listed 

4 with  the  wall  temperature  histones  in  section  D.  The  test  layer  had  undergone  a largely  two  dimensional 

2 expansion  in  the  nozzle,  and  all  three  imposed  pressure  gradients  commenced  at  X ■ 22.2  mm.  Weak  disturbances 
were  generated  by  the  nozzle  / wall  Junction  (X  • 0)  and  several  small  machining  slope^discontinuities  on  the 

3 ramps.  It  was  believed  that  the  effect  was  small,  probably  less  than  1 X in  Hach  number.  Spark  schlieren 
photographs  clearly  established  that  the  boundary  layer  was  turbulent.  Changes  of  static  pressure  across 

5 the  test-surface  were  less  then  1 ( in  the  central  100  nn. 

» 

6 Static  pressure  was  measured  at  up  to  38  tappings  of  0.78  m diameter, and  wall  temperature  by  means  of 
0.2S  am  copper-constantan  theraiocouples  press-fitted  into  the  test-surface  at  up  to  15  stations.  Wall  shear 
stress  could  be  determined  et  three  stetions  using  a FEB  copied  from  the  NOL  balance  of  Bruno,  Vanta  and 
Riihar  (1969).  Thi  elemant  was  rectangular  ( AX  • 12.7,  AZ  • 25.4  m)  set  across  the  centre  line. 

7 The  Pitot  probe  used  was  a FPP  made  by  flattening  3.2  mm  diameter  tubing  to  give  a rectangular  probe  tip  for 
which  h^  ■ 0.66,  hj  ■ 0.254,  b^^  > 3.58,  bj  • 3.2  mm.  Total  temperature  was  found  with  a 5TP  (d^  • 1.57, 

^2  * pm)  containing  a copper-constantan  thermocouple  bead  0.13  mm  in  diameter  about  2.5  nn  back  from 
the  opening.  The  cone  static  probe  was  a 10°  senii-engle  cone  with  a base  diameter  of  1.6  mm  end  four  static 
holes  (D  • 0.33  mm)  drilled  in  the  conical  surface  about  3/4  of  the  way  back  from  the  tip.  This  was  directly 
calibrated  end  its  sensitivity  to  angle  of  attack  found  in  the  wind  tunnel.  The  total  temperature  probe  was 
calibrated  directly  for  H between  1.95  end  2.36,  results  for  lower  Hach  numbers  being  taken  from  an  extre- 
poletion  of  the  data  of  Hottel  6 Kelitinsky  (1945).  The  various  probes  deflected  under  aerodynamic  loading, 

10  and  a correction,  found  from  photographs  to  be  constant  for  each  particular  probe,  was  applied  to  allow  for 
this.  Treverses  were  taken  with  e DISA  type  66  F 31  boundary  layer  probe  end  associated  connerclal  hot-wire 
anemometer  electronics  at  the  X • 22.2  end  178  mm  stetions  using  ramp  2.  The  probe  wire  was  of  platinum 
plated  tungsten  (d  ■ 5 um,  1/d  • 250). 

8 The  detailed  disposition  of  e11  the  wall  measuromant  positions  is  to  be  found  in  figure  2 of  Waltrup  and 
Schetz  (1973).  The  four  stations  ere  at  X < 22.2,  76.2,  127  end  178  mm.  At  the  last  three,  provision  for 
inserting  the  FEB  was  made  on  the  centre  line.  Profiles  could  bo  obtained  et  ell  four  X-velues  et  points 
12.7  me  off  the  centre  line.  Rows  of  6-7  static  pressure  tappings  and  3-4  thermocouples  were  arranged  at 
etch  stition.  Date  from  other  X-ve1uts  it  presented  in  section  D, 

9 Pitot,  static  prtiiure  end  total  temperature  profiles  wen  taken  on  soparata  occasions.  The  authors  have 
interpolated  the  TO  and  P date  to  the  Y vtiuot  of  the  Pitot  moesuroments . A polynominal  approximation  and 
tha  Rayleigh-Pitot  formula  (Volluz  1961)  won  used  to  allow  Hach  numbar  dotorminatioii  without  iteration. 

Tht  ncovery  factor  used  was  0.89. 

12  Tht  tables  computed  by  tha  aditon  incorporate  the  veriad  celibrition  end  date  reduction  proeedunz  of  the 
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13  authors.  The  profiles  presented  consist  of  three  sets  for  four  successive  X-stetlons.  The  first  profile 
In  each  set  Is  very  nearly  the  same,  the  X • 22.2  nri  station  being  upstream  of  the  start  of  the  Imposed 
pressure  gradient.  The  three  succeeding  stations  of  a set  describe  the  development  of  the  layer  under  an 

14  adverse  pressure  gradient  on  a straight  wall,  the  pressure  history  of  each  set  being  different.  The  wall 
pressure  and  temperature  data  Is  presented  In  section  D,  together  with  the  measured  shear  stress.  Also 
presented  are  the  author's  reduced  hot-wire  measurements. 

§ BATA;  7104  0101-0304.  Pitot,  TO  and  P profiles  measured  separately.  NX  « 4.  CF  from  FEB,  Some  hot-wire 
measurements. 

15  Editors'  comments 

The  entry  describes  three  APG  flows  of  varied  severity.  Similar  examples  of  nominally  planar  straight-wall 
compressions  are  Zwarts  - CAT  7007  and  Thomas  - CAT  7401.  Axlsysiratrlc  examples  are  Peake  et  al.  - CAT  7102 
and  Lewis  et  al.  - CAT  7201.  As  with  all  nominally  planar  cases,  cross  flow  effects  cannot  be  eliminated 
with  confidence. 

The  Mach  nuirt>er  is  low,  and  the  flow  nesr-adlabatic  so  that  the  rather  simple  approach  to  TO  probe 
calibrations  1$  probably  adequate.  All  TO  profiles  show  an  outer  region  overshoot.  The  static  pressure 
profiles  show  a dip  of  10  % In  the  outer  part  of  the  layer.  In  a straight  wall  flow  at  these  low  Mach 
numbers,  streamline  curvature,  streamline  divergence,  and  normal  turbulent  stresses  are  unlikely  to 
produce  a dip  of  this  magnitude.  The  location  of  the  pressure  drop  suggests  that  it  may  ba  caused  by 
turbulence  effects  on  the  calibration  of  the  static  probe  used,  which  is  not  of  a common  type  for  this 
Hach  number  range. 

The  three  test  cases  are  Intended  to  be  distinguished  by  -ve,  zero  and  +ve  values  of  d'p/dx  . On  a trans- 
formed log-law  plot  we  find  that  the  outer  regions  of  the  profile  do  not  diffir  very  much  from  ZPG  profiles, 
but  that  there  are  sometimes  peculiarities  In  the  inner  regions.  The  calculated  PO  values  for  the  profiles 
suggest  that  the  D-state  should  ba  taken  further  out  towards  the  free  stream,  and  that  measurements  for 
profiles  0101/3,  0203  should  have  been  continued  to  higher  values  of  Y.  Measurements  do  not  extend  within 
the  momantum  deficit  peak  for  0101,  0102  and  series  03. 
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CAT  7104  >4AlTRUP  boundary  CONUtTIONB  AND  EVALUATED  DATA.  SI  UNITS. 


RUN 

MQ  * 

th/TR 

RED2H 

CF  • 

H12 

M12K 

PNA 

P0» 

X • 

FOD 

FW/PO 

RE02D 

ca 

H32 

M12K 

TN« 

TO* 

RZ 

TOD 

SR  * 

02 

PI2 

H42 

02k 

UD 

TR 

7lS«VI01 

2.3410 

1.0437 

1.5050*704 

NM 

1.7744 

1.467T 

2.6Tl7*+04 

2.5454*404 

2.2ZZS*-0Z 

3.5704“t05 

1.0242 

2.0004*704 

NM 

l.SVOb 

1.0007 

2.4Sb0*Y02 

1.3493*402 

INFINITE 

2.B9«0*t02 

0.0000 

7.3250"-04 

NC 

0.0603 

7.4409**04 

S.5194*-fU2 

2.7372*402 

710401U? 

2.0400 

1.0J41 

1.7341*«04 

1.3432**05 

3.S4S3 

1 .6064 

4.0120"+04 

3.7818*404 

7.b200*-02 

3.4475*t05 

1.0411 

2.414J«*04 

NN 

1.7413 

1.7244 

2.6420*Y02 

1.5390*402 

INFINITE 

0.0000 

4.4553**04 

NC 

-0.0246 

9,1750"-04 

b,2147*+02 

2,7543*402 

7I040I0T 

1.4340 

1.0347 

2.1021*«04 

1.3134**03 

3.4441 

1.5751 

4.0240*i04 

4.7712*404 

I.2700"-0l 

3.3444*703 

1.0123 

3.4403*704 

NM 

1.7414 

1.7201 

2.0417*i02 

1.4527*402 

INFINITE 

2.«a4fi02 

O.COOO 

7.7742*-04 

NC 

-0.0165 

l.0244*-03 

4.4050*y02 

2.7405*402 

71040IU4 

I.B620 

0.4000 

2.6107*704 

1.4034**03 

1.2447 

1.5425 

5,5444*+04 

5.4090*404 

l.77B0*-01 

3.5230*705 

1.0255 

3.0430*704 

NM 

1.7354 

1.7250 

2.7121’t02 

1,4929*402 

INFINITE 

2.642t*»A2 

o.oooo 

5.1004*-04 

NC 

-0.0157 

1.0500**01 

4.4044*+02 

2.7674*402 

71040201 

2.3740 

1.0444 

1.1045*704 

NM 

1.4474 

1.4479 

2.4454*t04 

2.5500*404 

2.2229«-02 

3.4022*705 

1.0534 

2.2253*704 

NM 

1.5076 

1.7937 

2.6591*a02 

1.3607*402 

INFINITE 

2.«4T0’702 

0.0000 

5.5154"-04 

MC 

*0.0161 

7.7572**04 

5.S564"t02 

2.7372*402 

7104U2U2 

2.2700 

1.0453 

1.2040*704 

1.4443**03 

4,1136 

1.4687 

2.88SS*«'0U 

2.0510*404 

7.6200*>02 

3.4443*705 

1.0121 

2.1047*704 

NH 

1.7454 

1.7027 

2,0414*402 

1.4104*402 

INFINITE 

2.0404*702 

0.0000 

5.4407*-04 

NC 

*0.0120 

7.6478**04 

5.4344*402 

2.7375*402 

7I040201 

2.1000 

1.0400 

1.4005*704 

1.3514**05 

3.0221 

1.4902 

3.7404*404 

3.7163*404 

1.2TOA*>01 

1.4412*705 

1.0045 

2.0340*704 

NM 

1.7704 

1.7637 

2.8603*402 

1.5311*402 

INFINITE 

2.0414*702 

0.0000 

4.T047*-04 

NC 

-0.0274 

4.0863**04 

5.2245*402 

2.7503*402 

7104U2V4 

1.4500 

1.0345 

2.1577*v04 

l.54I4**«S 

3.1440 

1.SM13 

4.0004*404 

4.7609*404 

1.7TB0*-01 

1.4440*705 

1.0240 

3.4213*704 

NM 

1 .7450 

1.7321 

2.6547*402 

1.6409*402 

INFINITE 

2.0000*702 

0.0000 

7.4004*-04 

NC 

•0,0517 

9.0796**04 

5.0052*402 

2.7590*402 

71040S01 

2.1720 

1.0444 

1.1154*704 

NTT 

4.4248 

1.4652 

2.4717*404 

2.6062*404 

2.2225'*02 

3.4473*705 

1.0251 

2.1034*704 

NM 

1.0117 

1.7477 

2.0620*402 

1.1578*402 

INFINITE 

2.0057*702 

0.0C;3 

5.3415*-04 

NC 

-0.0636 

7,3300**04 

5.5416*402 

2.7260*402 

7I040SU2 

2.2470 

1.0477 

1.22T4**04 

1.5654*-03 

1,7779 

1.4543 

2.0613*404 

2,7372*404 

7.4?00*>02 

1.4047*705 

1.0453 

2.2355*704 

NM 

1.0013 

1.7000 

2.6617*402 

1.4040*402 

INFINITE 

2.0056*702 

0.0000 

5.«145*-04 

NC 

*0,0204 

7,0145'*04 

5.4570*402 

2,7315*402 

7104U1VS 

2. 2200 

t.043I 

1.4625*704 

1.5004**03 

1.1900 

1.4177 

3.1716*404 

5.0372*404 

1.2700«-01 

1.1500*705 

1.0443 

2.5500*704 

NM 

1.0023 

1.7404 

2.5600*402 

1,4560*402 

INFINITE 

2.5412*702 

0,0000 

4.4543*-04 

NC 

0.0104 

6.4304**04 

5.3709*402 

2.7419*402 

71040304 

2.1240 

i.o'«:2 

1.5470*704 

l.40b7*»03 

3.5175 

1.4002 

3.7600*404 

1.0704*404 

l.T780*-0l 

1.4423*705 

1.0244 

3.1344*704 

NM 

1.7769 

1.7024 

2.0612*402 

1.5196*402 

infinite 

2.0404*702 

o.oooo 

T. 4504**04 

NC 

*0.0274 

4.S420**04 

5.2496*402 

2. 1400*402 

INRUT  TAUN  NOT  CF 
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TlOaOlCl  rtALTRUP 

PIIOFIU 

TABULATION 

27 

POINTS,  OELTA  AT  PulNT  19 

I 

T 

PT2/P 

p/pn 

TO/TOO 

M/MO 

U/UO 

T/ID 

RHO/RHOO 

1 

U.OOOO'tOO 

1 .oono'tPO 

1.U2022 

0.89681 

o.uoooo 

0.00000 

1.89662 

o.ooooo 

2 

4.2672"-04 

3.1  ISll'HIO 

1.02922 

0.70363 

0.60097 

0.61900 

1.06091 

0.60051 

1 

«.SS52"-04 

3.633>i'tno 

1.02922 

0.73982 

0.65954 

0.67700 

1.05364 

0.66131 

■■i 

1.05'M”-OJ 

4.10A6"TOO 

1.02922 

0.77228 

0.70845 

0.72500 

1.04727 

0.71250 

5 

1 .45N«"-0J 

4.S5S3'tOO 

1 .027H9 

0.80231 

0.75178 

u. 76700 

1.04091 

0.75741 

b 

1 .OToa'-OJ 

1 .02656 

0.82952 

0.78913 

U.B03U0 

1.03545 

0,79610 

7 

l,98i7"-05 

5.238fl*t00 

1.02590 

0,84755 

0.81316 

0,82600 

1.03182 

0.81966 

S 

2.JS97"-0T 

S.«7\2«*ft0 

1.02125 

0.86300 

0.83297 

0.84500 

1.02909 

0.83856 

<> 

2.94e4"-0’! 

S.T507"tOO 

1.00797 

0.88114 

0.8561 7 

0.86700 

1.02545 

0.85222 

10 

i.606S"-0J 

b.nOS'l'tOO 

U. 99203 

0.9031 1 

0.88381 

U.89300 

1,02091 

0.86774 

11 

4.1910*-0S 

6.3931"T«U 

D,9HOOe 

0.92236 

O.9O720 

0.91500 

1.01727 

0.88155 

12 

4.8768"-0S 

6.8882‘tOO 

0.97477 

0.94113 

0,92968 

0.93600 

1.01364 

0.90011 

1} 

S.O588'-05 

7.n584"«00 

0.96680 

0.96297 

0.95567 

0. 96000 

1.00909 

0.91977 

14 

6.2484*-0S 

T.20l0*«n0 

0,96946 

0.97331 

(1.96749 

0.97100 

1.00727 

0.93454 

IS 

6.88i4*«0J 

T.38hr»no 

0.97078 

0.98438 

0.98077 

0.98300 

1.(;0455 

0.94996 

1<> 

7.S94k"-0S 

7.(i9(18“*no 

0.97875 

0.99123 

0.98820 

0.99000 

1.00364 

0.96545 

IT 

B.J058*-«J 

7.5459"+00 

0.98938 

0.99351 

0.99210 

0.99300 

1.00182 

0.98067 

IS 

8.9662"-03 

7.6235"+00 

0.99602 

0,99832 

0.99755 

0.99800 

1.00091 

0.99312 

D 19 

9.6T74"-03 

7.6SB6“Tno 

1.00000 

l.OOuno 

1 .00000 

1 ,00000 

1 .OUUOO 

1.00000 

29 

1.0389'<>02 

7,aSPA“tOU 

1.01726 

1.00000 

1.00000 

1.00000 

1 .00000 

1.01726 

21 

1.112S*-02 

T.SOSO'aOO 

1.03586 

0.99622 

0.99555 

0.99600 

1.00091 

1.03078 

22 

l.l73S"-02 

TtSsnu'too 

1.04117 

0.99517 

0.99455 

0.99500 

1 .00091 

1.03502 

21 

1.2344*-02 

T.SanS'TflO 

1.04648 

0.99517 

0.99455 

0.99500 

1 .00091 

1.04030 

24 

l.S030"-02 

7.S523"t0U 

1.05445 

0.99308 

0.99255 

0.99300 

1 ,00091 

1.04612 

25 

l.Sfcil’-O? 

7.S4S9**0n 

1.05710 

0.99351 

0.99210 

0.99300 

1.00182 

1.04780 

26 

1.4300"-02 

7.S4S9*t«U 

1,06242 

0.99351 

0.90210 

0.99300 

1 .00182 

1.0S307 

27 

1.493S--02 

T.sans'+oo 

1.05578 

0.99517 

0.90455 

0. 99500 

1 ,011091 

1 .04954 

INPUT 

VAWIAIILCS 

Y,U/UO.T/TD,P/PU 

71040102  HALTRUP 

PHAFTLE 

tabulation 

27 

POINTS,  OF.LTA  AT  PuiNT  20 

I 

y 

PT2/P 

P/PO 

Tu/tOB 

M/I'O 

U/UD 

T/tD 

RHn/HHOD 

1 

o.oooo“*on 

l.oooo'+oo 

1 .06108 

0.98753 

o.uoooo 

0. 04000 

1.85687 

0.00000 

2 

4,6482''*04 

1.5563"T0(I 

1.06108 

0.98990 

0.39117 

11,54101) 

1 .64036 

0.32407 

3 

7.8994*-04 

1.6667"+00 

1.06016 

0.99042 

0.42251 

0.53600 

1.60939 

0.35306 

4 

l.0358*-O3 

1.7992"tO0 

1.05025 

0,99156 

0.45557 

0.57200 

1 .57642 

0.38435 

5 

1,2852»-01 

P.02H2'>  + P0 

1.05654 

0.99300 

0,50441 

0.62300 

1.52547 

0.43222 

6 

1,5215*-0S 

2.26S4"t00 

1.05745 

0.99660 

0.54654 

0.66700 

1.47652 

0.47705 

7 

1.7599«-03 

2,4l34"+00 

1.05652 

0.99711 

0.57295 

0.69100 

1,45455 

0.50191 

8 

2.0752"-05 

2.7029*  + i)0 

1.05469 

0.99961 

0,61604 

0. 73300 

1.40659 

0,54962 

9 

2,3876"-03 

a.89608  + (10 

1.04923 

1.00112 

0.64604 

0.75800 

1 , 37662 

0.57773 

10 

2.667n«.03 

3.1931“ too 

1,04740 

1.00135 

0.68658 

0.79200 

1.35067 

0.62540 

11 

2.9972<-03 

5.3609"»00 

1.03737 

1.011263 

0.70832 

0,61000 

1,30769 

0,64256 

12 

i.b322*-03 

3.8237“TO0 

1.02461 

1.00450 

0.76483 

0.85400 

1.24675 

0.70184 

13 

4.2418"-03 

4.2315“tOO 

1.01732 

1.80430 

0.81114 

0.68700 

1.19580 

0.75461 

14 

4.9022‘-03 

4.?020“T0Q 

1.00456 

1.00738 

0.86132 

(1.92200 

1.14585 

0. 80631 

15 

5.6134"-03 

5. 0489*400 

1.00000 

1.U0694 

0.84645 

0.94400 

1.10889 

0.65150 

16 

o.2484"-05 

5.3399'400 

0.99  362 

1,00866 

0.92486 

0.96200 

1.08192 

0.88349 

17 

o.b580"-03 

5.7554*vOO 

0.98997 

1.00547 

0,90393 

0.98300 

1.03996 

0.93575 

18 

7.5946*-03 

6.0370"4PO 

0.98724 

1.00317 

0.98959 

0.94600 

1,41299 

0.97066 

19 

e,280'l"-03 

6. 1 I54“t00 

0.99318 

1.00172 

0.99651 

0.9040 0 

1 ,00500 

0,99222 

0 2C 

8.8900"-05 

6,1546“4P0 

1,00000 

1.00000 

l.UOOOO 

1.0U400 

1 .(mono 

1.00000 

21 

9.6012“-o5 

6.tl53"t00 

1.00912 

0.99972 

0.99651 

0,94600 

1.0(1300 

1.04409 

22 

1,0008"-02 

6.1 I53“4nn 

1.01185 

0.99972 

0,99651 

0.90(1(14 

1 ,00300 

1.00681 

23 

1.0971"-02 

6.0763“»00 

1.01823 

0.99945 

0. 99303 

0.94600 

1 .00599 

1.00812 

24 

1.1659--02 

6,0430*400 

1.02461 

0,99865 

It, 901105 

0,99400 

1.00799 

1.01039 

25 

1.2243*-02 

6.0210*400 

1.02917 

0.99878 

0,98808 

O.94311U 

J , 00999 

1.01186 

26 

1.2B27*-02 

6,0155*400 

1.0  3099 

0.99931 

0.08759 

0.99300 

1.111099 

1.01265 

27 

1.3411"-0? 

6.0321*400 

1.03P99 

0.99971 

0,98907 

0,94(400 

1 , 00904 

1,01467 

INPUT  VAPlAHUeS 


r,U/UUfT/TIT,t*/PO 


7l04-(’-2 


71040) 

04  WALTRlIP 

PKOFIUE 

lABUUAT ION 

27 

POINTS,  delta  at  Point  22 

1 

Y 

PTP/P 

P/PD 

To/ion 

M/MD 

U/Ul' 

T/IP 

BHD/PHno»U/UD 

1 

0 . ooon”  f 0(1 

1 ,0000'yOo 

1.01226 

0.99093 

O.ODOOO 

u . 0 0 0 0 0 

1.73134 

0.00000 

a 

5, 1054*-04 

1 .5764'*00 

1,01226 

0,99025 

0.43067 

0.55120 

1.51495 

0.35378 

i 

7.6P94'-04 

1 .6572"»00 

1.01226 

0.99214 

0,'4555B 

0,55620 

1 .50125 

0.37639 

<1 

1 .onob'-os 

1 .7854"»n0 

1 .01226 

0,99330 

0.49069 

0,59520 

1.47135 

li. 411944 

5 

1.2751"-iiJ 

1 ,94?6"*90 

1.01226 

0,99411 

0,52847 

0.63360 

1 .43746 

0.44619 

b 

1 .47i2"-03 

2.'l799"i00 

1.01226 

0,99416 

0.5S791 

0.06240 

1 .40466 

0.47567 

7 

1 .805P"-05 

2.255l"«00 

1 .91226 

0.99770 

0,59254 

0.09640 

1 .36126 

0.51057 

8 

2.2504».05 

2.4136"+n0 

1.01156 

0,99994 

0.62155 

0.72380 

1 . 35606 

0.53992 

9 

2.54l)0’'-n3 

2,6062"+00 

1.01012 

1 ,U0064 

0.65462 

0.75340 

1.32457 

0.57454 

10 

2,9972*-03 

2,7T19"  + <10 

1.00361 

1,00016 

0.66150 

0.77630 

1.29757 

0.60043 

U 

4.6322*-05 

S.0897"YOo 

0,99639 

1.00111 

0.72544 

0.6129U 

1.25567 

0.64504 

12 

3.987A*-05 

3.1053*+00 

0,99061 

1.00170 

0.76067 

0.64090 

1 .22208 

0.66163 

n 

4.2926“-03 

3.9a"6*t00 

0.96963 

1.00395 

0.76598 

0.86110 

1 .20028 

0.70653 

14 

4,5979»-03 

3.7126"+Oo 

0.96336 

1.004U1 

0,81542 

0.66260 

1.17208 

0.74067 

15 

4.9784«.03 

3,9116"700 

0.97977 

1.00674 

0,84062 

0.902)0 

1.15108 

0.76784 

16 

S.6642<'-03 

4.2Bn3“+00 

0.97593 

1.00696 

0.86216 

0.93100 

1.11379 

0.81535 

17 

6.9262»-03 

9.5357"tO0 

0.97616 

1.00596 

0,91528 

0.95140 

1 .08049 

0.85953 

16 

7.0612<‘-03 

4,6699"*00 

0.96121 

1.00290 

0.95301 

0.97370 

1 ,04390 

0.41523 

19 

7.6962"-0I 

5.0690"700 

0.96336 

1.U03O0 

0,97(,;a 

0.96800 

1.02310 

0.94965 

20 

B.4S2a«-03 

5.2444"700 

0.96555 

1.00173 

0.99328 

0.90700 

1.00750 

0.97528 

21 

9.J186«-03 

5.26ee"*oo 

0,99566 

1.08035 

0.99795 

0.99900 

1.00210 

0.99258 

D 22 

9.B296»-03 

B.BOtP'tOO 

1.00000 

1.00000 

1.00000 

l.OnilOO 

1 .00000 

1.00000 

23 

1.0516”-02 

5.3055"*no 

1.00361 

1.00034 

0,99970 

1.00000 

1 .00060 

1.00301 

29 

1.1227"-02 

9.2986*»00 

1.00667 

1.00034 

0,99900 

0.99960 

1.00120 

1.00706 

25 

l.iebB’-OB 

5.2991"*l)0 

1.01080 

1.00032 

0.99850 

0.99930 

1.00160 

1,00852 

26 

1,2997". 02 

1.2599"700 

1.01662 

1.00030 

0.99467 

0.99720 

1.00470 

1.00903 

27 

1.31S7»-02 

5.2696'TOO 

1,01606 

0.99944 

0.99596 

0.99740 

1 ,00290 

1.01248 

INPUT 

VA9IABLES 

Y»U/UDiT/Tl),P/PO 

71040104  HALTNUP 

PROFILE 

TABULATION 

27 

POINTS,  DELTA  AT  PUINT  21 

I 

y 

PT2/P 

P/PO 

to/tod 

M/MD 

u/un 

T/TD 

RMO/RHOD*U/UD 

1 

0.0000*+00 

i.nooo“700 

1.02549 

0.93776 

o.onaoo 

0.00000 

1.60205 

0.00000 

2 

3.8862'-04 

1.5662**fl0 

1,02486 

0,98383 

0.44006 

0,53500 

1.47804 

0.37097 

i 

6.9850"-04 

I,6178"*(tO 

1.02358 

0.96388 

0,45606 

0,55200 

1.46500 

0.38568 

4 

1.0109". 03 

1.7269"yno 

1.02231 

0.98529 

0,48833 

0.58600 

1.44000 

0.41602 

s 

1.2649"-03 

1,8654"600 

1,02103 

0.98628 

0,52466 

0.62300 

1.41000 

0.45114 

6 

1.577l*-03 

2,0314"TOO 

1.01912 

0.99704 

0,56299 

0.66400 

1.39)60 

0.48648 

7 

l.97l0"-03 

2.2130>6I)0 

1.01721 

1.00100 

6,60066 

0.70100 

1,36200 

0.52354 

8 

2. 0924". OS 

2.4025*«00 

1.01402 

1.00132 

0.63670 

0.73400 

1,32960 

0.56004 

9 

4.25l2'-03 

2,6543’TOO 

1.01020 

1.00228 

0,68085 

0.77300 

1,26960 

0.60581 

10 

3.5306"«03 

2,6727»T00 

1.00765 

1.0025T 

0,71651 

0.80300 

1.25eflo 

0,64422 

11 

3. 6101)". OS 

2.9729"*00 

1,00446 

1.00310 

0.73220 

0.81600 

1,24200 

0.65994 

12 

4. 3688". 03 

3.2566*T00 

1.00191 

1.00435 

0,77465 

0.85000 

1,20400 

0.70733 

1} 

S.0038"-05 

1.5S22’T80 

0.99673 

1,00596 

0,81356 

0.88000 

1,17000 

0,75118 

14 

5.5e«0‘-03 

S,9l01*t00 

0,99299 

1.00392 

0,86382 

0.91500 

1,12200 

0.86979 

15 

6, 2230". 03 

4.2S55''900 

0.98853 

1.00891 

0,90473 

0.94SO0 

1,09100 

0,85624 

16 

6.6548*>03 

4,4940*+O0 

0.98T59 

1.0(1639 

0,93588 

0,96400 

1.06100 

0.89757 

W 

6.9342"-03 

4.585i»+00 

0.98725 

1.00476 

0.94662 

0,97000 

J .O5»60 

0.91203 

18 

7.4930"-03 

4.6564"y00 

0,98789 

1.00439 

0.97782 

0.98900 

1,02300 

0,95506 

19 

8.2042".03 

4.9610*t00 

0.98653 

1.00230 

0,98957 

0,99500 

1.01 160 

0.97288 

20 

8.7630*-03 

5.flB03*+00 

0.99490 

1.00059 

0.99950 

I.OOOOO 

1,00160 

0.99391 

0 21 

9.3980"-05 

5.0548"tfl0 

1.00000 

1.00000 

1,00000 

1.00000 

1,00000 

l.OOOOO 

22 

9,7556*«03 

4. 9608*700 

1.00637 

1.0003) 

0,98956 

0.99400 

1.00900 

0. 99141 

2} 

l.005B".02 

«,9432*»00 

1,01083 

1.00065 

0,98756 

0.9P300 

1.01  too 

0.99264 

24 

1.0897"-02 

4.9256*700 

1.01530 

1,00100 

0.98561 

0.99200 

1.0)300 

0.99425 

2S 

l,l455*-02 

4.9125*700 

1.01721 

1.00076 

0,98413 

0,99100 

1.0 1400 

0.99414 

26 

l.2065’.02 

4.8993*760 

1.02167 

1.00053 

0.9826b 

0.99000 

1.01500 

0.99651 

27 

1.2725*-02 

4.8819*700 

1.02304 

1,00088 

0.98070 

0.98900 

1.01700 

0.99974 

INPUT  VAPIABLES  Y(U/UO«T/rO,P/PB 


7104-D-l 


SECTION  0 - ADDITIONAL  DATA 

NB  FACSIMILE  FROM  SOURCE  PAPER:  AUTHORS'  SYMBOLS  AND  UNITS 


TABLE  B-1 

WALL  PRESSURE  , TEMPP.KATURB , AND 
SHEAR  FOR  HAMP  1 


CAT  7104 
0101-0104 


x(in.) 

station 

T 

T -T 
w tw 

“T 

AW 

IWITTf 

0,00 

0.B7S 

1 

0.077S 

0.9889 

0.0495 

l.SO 

0.07S9 

0.990S 

2.0U 

0.0896 

0.9908 

2.  SO 

0.1078 

0.9901 

3.00 

2 

0.1164 

0.9907 

0.0434 

0.0227 

3. SO 

0.1222 

0.9909 

4.00 

0.1286 

0.9905 

4.  SO 

0.13S0 

0.9907 

S.OO 

3 

0.14Q1 

0.9906 

0,0391 

0.0236 

S.50 

0.1443 

0.9903 

6.00 

0.1491 

0,9897 

6. SO 

0.15SS 

0.9900 

7,00 

4 

0.1609 

0.938S 

0.03S3 

0.9273 

7.50 

0.1668 

0.9B99 

s.on 

0.1727 

0.9901 

8.S0 

0.1819 

0.9890 

9.00 

0.1871 

0.9908 

I 


WALL  PRESSURE,  TEMPERATURE,  AND 
SHEAR  FOR  RAMP  2 


* (In.) 

Station 

T -T 

T 

'aw 

(lb/ In 

0.00 

0.87S 

1 

0.0782 

0.0897 

0.0494 

1.50 

0.0779 

0.9902 

2.00 

0.0757 

0.9907 

2.50 

0,0762 

0.9901 

3.00 

2 

0.0837 

0.9905 

0.0*68 

.02207 

3.50 

0.094$ 

0.990S 

4.00 

0.0983 

0.9910 

4.50 

0.1077 

0.9902 

5.0U 

3 

0.108$ 

0.9901 

0.0415 

,022/0 

$.50 

0.1143 

0.9898 

6.00 

0.1216 

0.9889 

6.50 

0.1351 

0.9900 

7.00 

4 

0.1418 

0.9899 

0.U353 

.0217 

7,50 

0.1489 

0.990* 

8.00 

0.1530 

0.9895 

8.50 

A AM 

0.1572 

A 4 « ^ ^ 

0.9901 

7104-D-2 


SECTION  0 (CONT.)  - ADDITIONAL  DATA 
NB  FACSIMILE  FROM  SOURCE  PAPER:  AUTHORS'  SYMBOLS  AND  UNITS 


•lABU-  ll-XI 


WALL  PUfiSSURIi,  TliMPLILUlIPX,  ANU 
SHUAR  FOR  RAMI*  3 


CAT  7104 
0301-0304 


X (in.) 

Station 

■•w 

T -T 
w aw 

'w 

“T 

aw 

iTF.7r 

0.00 

0.R7S 

1 

0.0775 

0.9907 

0.0514 

l.SO 

0.0763 

0.9911 

2.00 

0.0773 

0.9901 

2. SO 

0.0803 

0.9904 

3.00 

2 

0.0830 

0.9906 

0,0492 

0.0230 

3. SO 

0.0875 

0.9903 

4.00 

0.0898 

0.9907 

4. SO 

0.0908 

0.9906 

S.OO 

3 

0.0920 

0.9900 

0.0472 

0.0229 

S.SG 

0.0945 

0.9911 

6.00 

0.0988 

0.9908 

6. SO 

0.10S3 

0.9905 

7.00 

4 

0.1093 

0.9904 

0.0413 

0.0237 

7. SO 

0.1171 

0.9901 

8.00 

0.1204 

0.9905 

8. SO 

0.132.S 

0.9699 

9,00 

0.1418 

0.9902 

SECTION  0 • ADDITIONAL  DATA 

NB  FACSIMILE  FROM  SOURCE  PAPER!  AUTHORS'  SYMBOLS  AND  UNITS 


7104 

0201 

HOT 

TABl.l*. 
WIRU  Ml! 

Il-XVI 

LSORliMP.NT  S 

7104 

0204 

RAMP  2 
>• 

.STATION  1 
pu/p^U^, 

RAMP  2 

y 

i.T ATKIN  4 

pu/PpU^. 

.0886 

.609 

.0524 

.0767 

,s::i 

.116 

.076 

.0495 

,111 

.601 

,0V  16 

.150 

.738 

.0408 

,341 

,6o8 

,0720 

.189 

.801 

,0426 

.H'i9 

.7  20 

,Ut<V7 

.213 

,841 

.0370 

.2.04 

.eor. 

.0585 

.221 

.890 

.0312 

.218 

,848 

.04^6 

.276 

.955 

.0252 

.267 

.93(1 

.0371) 

.311 

.962 

.0150 

,300 

.970 

.0317 

.339 

.980 

.0103 

.530 

.9V? 

.02)1 

.378 

i.noo 

.00625 

, .542 

,997 

.0136 

.419 

1,011 

.00446 

.307 

1.000 

.00685 

7105-A-l 


axisymmeiric 

7105 

M : 19.5 

R THETA  X 10’^  ; 2 - 4 
TUyTR  » ft  ? 

^ ^ 

FPG  - SHT 

Axially  symmetric  blow  down  tunnel.  Effectively  continuous.  D • 0.406  m. 
29  < PO  < 55  MN/m^  TO  : 1780  K.  Nitrogen.  2 < RE/m  X 10‘*  < 3. 

8ECKNITH  I.E.,  HARVEY  W.D.  and  CLARK  F.L.  1971.  Comparisons  of  turbulent  boundary  layer  measurements 
at  Mach  number  19.5  with  theory  and  an  assessment  of  probe  errors.  NASA  TN  0-6192. 

And  Harvey  U.O.,  private  communications,  Harvey  4 Clark  (1972). 

1 Tht  tut  boundtry  1*y«r  wts  fotiwd  on  tht  mil  of  • contoured  tx1  lyimotrlc  nozzle  epproxlmately  2. 25  n 
long  from  throat  to  exit.  Profllei  were  Masured  at  a.single  atatton  near  the  nozzle  exit  and  2.063  n 
axially  from  the  throat  (X>0)  at  which  the  wall  wat  Inclined  to  the  axia  at  3.5**.  The  nozzle  wall  waa 
finiahed  to  0.4  uin  and  waa  actively  cooled.  Soeie  diaturbancea  in  the  flow  originate  from  the  nozzle  wall 
in  the  neighbourhood  of  the  contour  point  of  inflection.  There  waa  a mean  axial  dacraate  in  Hach  number 
in  tht  vicinity  of  the  aurvay  atation  of  about  1.64  /m.  where  the  radiua  of  curvature  in  the  longitudinal 

3 direction  wat  about  32  ei.  Tranaition  occurred  naturally,  and  the  boundary  layer  waa  believed  to  be  turbulent 
over  the  full  nozzle  length  except  potaibly  in  the  inmediate  throat  region, where  calculationa  indicated 

4 that  laninariaation  could  have  oecurrad  (PC  and  tource,  figure  12).  The  available  wall  pretture  hiatory 

it  given  in  table  1 below,  The  wall  temperature  waa  kept  nearly  constant  in  the  cooled  part  of  the  nozzle 
extending  from  X • 0.145  m downatream  of  the  throat,  at  about  0.17  TO  (330-300  K]  but  the  high  heat  trans- 
fer rates  in  the  th.oat  region  cauaed  the  wall  tamperature  to  reach  an  eatimatad  value  of  about  0.6  TO. 

5 Limited  Pitot  surveys  were  made  on  the  opposite  side  of  the  nozzle  at  the  2.063  m station,  and  the  results 
confinMd  the  axitymmetric  nature  of  the  flow. 

6 Wall  static  pretture  was  measured  at  the  atationa  listed  in  table  1 with  holes  2.3  mm  in  diameter.  Thormo- 
couplet  used  to  monitor  TW  were  placed  at  0.305  m intervals  along  the  nozzle,  ambaddad  2.4  tm  from  the  test 
surface. 

7 The  profile  data  at  presented  mt  all  obtained  with  a tingle  TPP  (FPP)  and  a single  TTP  (FWP).  Other  probes 
mre  used  however  in  attetting  the  correction  procedures  and  all  are  ditcutted  hare.  The  FPP  (hg^  • 0.28, 

h2  ■ 0.13,  b]  ■ 3.81,  bj  • 3.66,  1 • 31.6  mm]  wat  mounted  on  a rake  which  alto  carried  2 CPP  (d^^  • 3.16, 

dj  ■ 2.3,  1 (E)  ■ 45  and  60  mm)  asparated  in  the  Y-diraction  by  25.4  mm.  The  FPP  could  be  replaced  by  the 

FWP  (d  • 0.25,  b • 6.36,  I (E)  • 10  mm).  The  FWP  waa  an  unshielded  0.25  imn  chromel-tlumel  thermocouple 
wire  placed  perpendicular  to  the  flow  and  the  profile  normal.  In  addition  to  the  central  Junction,  two 
subsidiary  Junctions  ware  established  at  the  ends  of  the  crossflow  wire  to  allow  a proper  conduction  and 
radiation  correction  procedure  (Appendix  A,  tource),  which  wat  applied  to  all  obtervationa.  Static  pretture 
profiles  were  obtained  with  a CCP  ( a<  17,6°  temi  angle,  d • 3.18,  Ij  ■ 50.6,  1 (E)  • 100  mm]  with  four 

static  holes  (d  • 0.76  am)  aligned  on  the  diameters  normal  to  and  parallel  to  the  wall. 

8 All  profile  measurements  were  made  normal  to  the  well  et  en  axiel  distance  of  2.063  m from  the  throat. 

The  static  holes  in  the  CCP  were  on  the  same  normal,  as  was  the  relevant  static  hole.  The  TO  and  PT2  profiles 

9 were  taken  on  separate  occasions  and  with  a great  many  data  points.  All  readings  wert  normalized  with  the 
inntanteneoua  tunnel  reservoir  conditions,  which  veried  by  up  to  9 t during  a two  hour  run.  The  profiles 
presented  are  obtained  from  faired  curves  through  the  corrected  profile  data,  at  greater  Y-intervals  than 
the  original  readings. 

10  A major  topic  of  the  source  paper  is  probe  correction  procedures.  In  the  wall  region,  the  viscous  and 
rarefaction  affects  on  the  Pitot  data  involve  correction  factors  of  up  to  2.14  as  assessed  by  the  authors. 
These  completely  outweigh  the  other  possible  corrections  so  that  no  adjustments  have  been  made  for  wall 
proximity,  shear  displacement,  thermal  diffusion  or  turbulence  effects.  The  corrections  applied  exceed 
10  X for  y/6  less  then  0,4  • O.S.  Corrections  to  the  TO  date  would  be  more  properly  described  as  a calib- 
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r»t1on  proceduri.  They  m»y  be  tuemaHeed  es  aiaogntlng  to  finding  a probe  recovery  factor  of  about  C.7  to 
0.75  when  the  probe  and  Its  support  are  In  a flow  region  where  the  total  temperature  Is  reasonably  uniform. 
Conduction  and  radiation  corrections  were  applied  to  all  data  however,  and  close  to  the  wall  where  the 
probe  Whs  at  a markedly  lower  temperature  than  the  support,  these  were  large  and  resulted  1n  an  effective 
recovery  factor  near  one.  The  authors  found  large  differences  between  the  static  pressure  found  at  the  wall 
and  that  calculated  from  PT2  measurements  In  the  Inviscid  core.  This  was  Investigated  with  the  CCP,  the 
readings  being  corrected  for  bluntness  and  viscous-induced  pressure  affects  after  Bertram  i Blackstock  (1961). 
The  Surface  temperature  of  the  probe  was  estimated,  assuming  a linear  variation  of  probe  temperature  with 
distance  from  0,2  TO  at  the  wall  to  0,6  TO  at  the  boundary  layer  edge.  The  resultant  profile  matches  closely 
the  static  pressure  values  outside  the  boundary  layer  as  predicted  by  a characteristics  solution  starting 
from  the  axial  Mach  number  distribution.  Both  however  lie  about  20  % below  the  value  found  from  Pitot 
measurements.  A better  match  was  found  by  using  only  the  first  order  correction  of  Behrens  (1963)  (Source, 
fig.  7).  Because  of  the  very  large  correction  factors  involved  (greater  than  2)  these  static  pressure 
distributions  were  not  used  In  the  profiles  as  presented  by  the  authors,  who  Instead  assumed  that  P falls 
linearly  with  distance  to  PO.  The  authors  present  Mach  number  profiles  computed  on  this  basis  with,  for 
comparison,  a profile  with  en  alternative  artificial  static  pressure  distribution  which  represents  the  data 

11  in  the  well  region  more  exactly  (Source  figure  8a).  The  viscosity  of  Nitrogen  was  computed  from  equation  44 
of  Ahtye  and  Peng  (1962). 

12  The  editors  have  first  presented  the  profiles  in  the  authors'  final,  corrected  form,  with  the  linear  static 
pressure  distribution.  The  edge  stagnation  state  has  been  arbitrarily  set  to  the  nominal  tunnel  reservoir 
conditions.  We  heve  also  reconstructed  the  authors'  corrected  static  pressure  distribution  by  scaling  the 
data  from  figure  7 of  the  source  paper.  This,  together  with  the  authors'  corrected  TO  data,  was  interpolated 

13  to  the  Y stations  of  the  original  Pitot  measuramants,  and  the  revised  profile  0201  is  presented  at  0201  P. 

The  interpolation  procedure  Introduces  no  additional  uncertainty  or  error  at  greater  than  2 1,  except  in 
those  regions  where  the  original  data  are  themselves  uncertain.  0201  P therefore  reports  all  the  original, 

14  unsmoothed,  Pitot  data,  in  conjunction  with  smoothed  P and  TO  data,  The  authors  originally  determined  a CP 
value  from  the  Mach  number  gradient  at  the  wall.  A later  paper  (Harvey  6 Clark  1972)  describes  shear  stress 

8 fflsasureeNnts  made  at  X • 2.28  m,  that  1s  0.117  m downstream  of  the  profile  station.  The  bilance  used  was 

6 an  PEB  for  which  the  element  diameter  wet  12.7  am,  with  a peripheral  gap  of  0.076  mm,  at  described  by 

12  Paros  (1970).  The  editors  have  interpolated  these  Measurements  on  the  basis  of  the  authors'  8 THETA  values 
to  at  to  give  CP  data  In  association  with  the  profiles.  Por  profiles  0201,  0301  the  values  are  similar  to 
the  profile-derived  velvet,  but  there  it  marked  disagreement  for  profile  0101.  The  authors  remark  on  the 
possibility  that  this  arises  from  the  large  Pitot  tuba  errors  involved  (sh  § 10  above).  The  CQ  value 
presented  with  the  profiles  it  that  derived  by  the  authors  from  the  limiting  slope  of  the  corrected 
TO  profile, 

§ DATA:  7106  0101-0301,  0201  P,  Pitot,  TO  and  P profiles  ssparately.  NX  ■ 1,  CP  from  PEB  in  later  experiment. 

16  Editors'  comments 

The  measurements  presented  hare,  with  the  addition  of  the  later  shear  stress  measurements,  provide  the  only 
functionally  complete  description  of  the  mean  flow  In  a hypertonic  boundary  layer  subject  to  substantial 
normal  pressure  gradients.  The  extent  to  which  probe  messurements  required  correction  is  such  that  a user 
should  not  refine  too  much  upon  any  precise  numerical  value,  but  the  qualitative  picture  is  probably  complete. 

Attention  it  drawn  to  figure  7 of  the  source  paper  in  particular.  Here  the  problems  of  static  pressure 
measurement  in  hypersonic  conditions  are  graphically  displayed.  The  profile  tables  for  0201  P assumo  that  the 
final  adjusted  static  pressure  variation  it  correct,  but  since  the  adjustments  are  so  large,  with  calibration 
factors  of  up  to  2,  the  accuracy  Is  not  high.  A variation  of  this  kind  it,  however,  easily  explained  by  a 
coMblnation  of  the  effects  of  streamline  curvature  and  the  separata  contributions  to  normal  stress  of  mean 
static  pressure  and  normal  Reynolds  stress.  A very  similar  variation  is  reported  by  Fischer  et  al,  - CAT  7001 
and  comparison  should  be  made  between  710S02Q1  P end  70010104.  Kemp  1 Owen  • CAT  7206  made  no  static  pressure 
amatureiatntt , and  alto  attUMOd  a linear  variation  of  P from  PW  to  PO.  Their  data  should  show,  even  more 
markedly,  a pressure  variation  like  to  that  of  0201  P as  their  range  extends  to  even  higher  Hach  numbers. 
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For  many  purposes  the  assumed  static  pressure  variation  used  by  the  authors  and  retained  for  the  data 
tables  of  0101-0301  will  not  Introduce  too  great  a level  of  Inaccuracy.  It  Is  unfortunately  not  possible 
to  make  a direct  comparison  with  0201P.  for  which  the  measured  static  profile  was  used,  as  the  static 
pressure  values  in  the  free  stream  differ  ()u1te  markedly,  he  have  chosen  to  prepare  0201P  assuming  that 
the  reported  PT2  and  P values  ere  correct.  At  a consequence,  the  POO  value  which  is  calculated  from 
them  on  the  assumption  that  the  D-po1nt  Is  outside  the  boundary  layer  Is  much  higher  than  the  measured 
tunnel  reservoir  pressure.  (The  appropriate  small  difference  normal  shock  equation  for  very  high  Hach 
number  it 


Po 


'*Pt2  f 1 1 


p 


to  that  a relatively  modest  underestimate  of  the  value  of  PD  reaults  In  a noticeably  high  value  of  POD). 


The  profiles  0101-0301  with  iitumed  P(Y)  ere  from  smoothed  curvet.  0201  P has  all  original  data  points 
snd  will  show  scatter  despite  interpolated  P and  TO  values.  Using  van  Driest  coordinates  no  log-law 
region  ealsts  and  the  profiles  show  - at  least  In  the  Inner  region  - a transitional  behaviour. 


TABU  1:  WALL  AND  FREE  STREAM  STATIC  PRESSURE 
POR  - Reservoir  pressure 

P INF  - 'Free  stream*  static  preasure  at  x • 2. 057  m from  Pitot  meaauremants , 


7105 

0101 

0201 

0301 

X 

-RZ 

PW 

PW 

PW 

(m) 

(mm) 

(N/m*) 

(N/m‘) 

(N/m‘) 

0.510 

96.9 

68.6 

91.4 

120.0 

0,991 

133.4 

32.4 

41.0 

65.6 

1.219 

160.6 

22.4 

31.0 

40.3 

1.624 

170.1 

17.6 

23.4 

31.4 

1.702 

179.7 

15.6 

20.U 

27.2 

1.969 

192.3 

13.1 

16.9 

22.4 

2.087 

196.0 

15.2 

17.2 

22,1 

POR  (MN/m*) 

29.65 

43.09 

56.50 

P INF  (N/ffl") 

7.93 

10.69 

13.45 

NB  ; NORMALISED  VALUES 
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BECKWITH  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  SI  UMTS. 


RUN 

X * 
RZ  * 

HD  • 
POD* 

TOD* 

I'H/TR 

PN/PD 
SH  * 

RC02W 

RE020 

D2 

CP  * 

ca  * 

PI2* 

H12 

H32 

H42 

H12K 

H32K 

02K 

PW* 

TH* 

UD 

PO* 

TO 

TR 

TiOSotOl 

2,0610<’aOO 

»1.9750*-0l 

19.2000 

2.9700'»07 

1.OS0OM03 

0.1990 

1,4535 

t.AOOO 

2,1370"*02 

2.3444**03 

1.70B5*-«3 

4.9000"*04 

3,1400*-04 

•4.0029**0l 

37.9910 

1.8099 

1.4420 

2.3995 

1.0327 

1.0100"-02 

1.1013**01 

3.0000**02 

1.8548**03 

7.9893**00 

2.2344**01 

1,5070**03 

TtOSOZOI 

2.0B30>*00 

-l.9750"-01 

19.4200 
4.3100"*07 
1 .7S00“t03 

0. 1575 
1.5195 

1. AOOO 

3,5033**02 

3.7099**03 

2,0887*-03 

4,0000*-04 

2.0000*-04 

•0.7007**01 

25.1921 

1.8187 

1.5507 

2.3201 

1.0581 

9,2971*-03 

1.0700**01 

3.0000**02 

1,9095**03 

1.1034**01 

2.3290**01 

1.5973**03 

71050301 

2.0«30”*00 

-l.0750"-01 

19.0500 

5.5500**07 

l.S350‘*03 

0.1S22 

1,0525 

1.0000 

3.23I9**02 

3.3977**03 

1.5828*-03 

4.0000‘>04 

l.0700*-04 

-8.7135**01 

31.2883 

1.8377 

1.4735 

2.2880 

1.0783 

7.7105*-03 

2.1045**01 

3.0000**02 

l,9390**03 

1.3098**01 
2,3458**01 
1 .0400**03 

7 105020  IP 
2,0R3O*«0O 
-1.9750*-0l 

21.7700 

7,5000"*07 

1.0950**03 

0.1973 

1.4009 

1,0000 

2.4O21**02 

3.?713**03 

1.4087*-03 

4.3595*-04 

2.0000**04 

-1.1809**02 

41.0455 

1.8211 

1.5430 

2.3512 

1,0021 

8.5711*-03 

1.0700**01 

3.0000**02 

1.8058**03 

8.7893**00 

1.7090**01 

1.5200**03 

POD  IS  INPUT  FOR  0101-0301.  PO  IS  INPUT  FOR  0201P. 


evaluated 

data  • PRESSURE  RASED 

RCPEPCNCC 

PLOW 

RUN 

(i2P0 

D2PM 

H12PD 

H12PW 

H32PI 

H32PA 

H<.3P0 

H«-'PW 

RCD2PDD 

RED2PW0 

HED2PDW 

Kiaipww 

DSTAR 

71050101 

l,70l7*-03 

1.3010*-03 

51.8254 

47.7740 

1,8094 

1.8092 

;,4401 

1.4444 

2.3131**03 

2.3124**03 

2.0002**02 

2.0590**01 

8,7573*-02 

71050201 

2.uei3*-03 

l,54J9*-03 

35.1405 

32.8707 

1.8180 

1.8175 

1.5022 

1.5597 

3.7108**03 

3,7149**03 

3,4332**02 

3,4314**02 

5. 5355*. 02 

71050301 

l.5755**03 

l,1007*-O3 

48,3993 

42.9050 

1.8309 

1.8309 

1,4804 

1.4781 

3.3450**03 

3.344»**03 

3.1101**02 

i,in9'i**02 

5,2400*-02 

71050201P 

l.4093*-91 

8,8941"*04 

51.4188 

40.9029 

1.8211 

1.8211 

1,5410 

1,5402 

3.2407**03 

3,2399**03 

2,3813**02 

2,3800**02 

5, 7205". 02 

7105-C-l 


71050101  BtCKWlTH  PHnnuE  TABULA1ION  POINTS,  DELTA  AT  PuINT  in 


I 

Y 

PT2/P 

p/pn 

to/tod 

M/MD 

u/un 

T/TO 

RhO/NHDU*U/UO 

1 

0,0000" 

*00 

1 .OOOO'tOO 

1.45353 

0,17857 

0.00000 

0. 00000 

11.4267U 

0.00000 

2 

2,0160" 

■03 

1.41I5**00 

1 .44537 

0,22160 

0,03734 

0.14510 

15.10000 

0.01389 

S 

7,1680" 

-01 

1 ,6274**00 

1.42451 

0.12128 

0,04486 

0.20610 

21.15000 

0.01389 

4 

1 ,2208" 

-02 

2.17T1-+00 

1.40410 

0.40050 

0.05799 

0.28470 

24,10000 

0.01659 

5 

1,724B" 

-02 

3.5951"*00 

1.38369 

0.48609 

o.usoii 

0. 19930 

24.72000 

0.02235 

b 

2.2400* 

-02 

6.1420"*00 

1.16283 

0.59406 

0.10881 

0,51060 

23.78000 

0.03041 

7 

2, 7440" 

-02 

l.Ol75**Ol 

1.34242 

0.70108 

0.14250 

0.05350 

21.01000 

0.04172 

B 

1,2592" 

-02 

1,5994**01 

1.12155 

0.77019 

0.18029 

0.74290 

16.98000 

0.05782 

9 

1,7612" 

-02 

2.4722"*01 

1.10114 

0,62243 

0.22516 

U.Bt 160 

12.97000 

0.08142 

10 

4,2764" 

•02 

5.5601**01 

1.28028 

0,64059 

0.27201 

0.84890 

9,74000 

O.lllSB 

11 

4.7624" 

•02 

5,2142*+01 

1 .25987 

0.81515 

0.12910 

0.86760 

6,95000 

0.15728 

12 

5,2976* 

-02 

7,441 l"*Oi 

1.23901 

0.62176 

0,40657 

0.07860 

4.67000 

0.23310 

11 

5,8016* 

-02 

1.11«1**02 

1.21660 

0.82722 

0.48717 

0.89070 

3,34000 

0.32497 

14 

6.1166* 

-02 

1 .U876**02 

1.19774 

0.64711 

0.58721 

0.90710 

2.65O00 

0.40999 

IS 

6.6206* 

•02 

1,S802*yO2 

1.17731 

0.66569 

0.62666 

0,92100 

2,16000 

0,50200 

16 

7,1246* 

-02 

2.1105**02 

1.15692 

0.88610 

0.69481 

0.91480 

l.HIUOO 

0.59751 

17 

7.8400* 

•02 

2,7416**02 

1.1360b 

0.69711 

0.75701 

0.94250 

1.550O0 

0.69080 

16 

6.1440’ 

-02 

3,1371**02 

1.11565 

0.91601 

0.60985 

0.95480 

1.39O0O 

0.76615 

19 

8.8592* 

• 02 

1.5687**02 

1.09479 

0.91699 

0.86184 

0.96580 

1.25006 

0.84588 

20 

4.1612* 

-02 

1,4792**02 

1.07416 

0.95122 

0.91221 

0,97400 

1.14000 

0.91793 

21 

9.6764* 

•02 

4,1926**02 

1.05152 

0.96585 

0.95851 

U. 98220 

1.O500O 

0.98549 

22 

1.0182* 

-01 

4.6121**02 

1.01311 

0.97484 

0,98220 

0.98710 

1.01000 

1.00968 

21 

1.0886* 

-01 

4,7616**02 

1.01270 

0.98649 

0.99820 

0,99120 

0.99000 

1.01597 

D 24 

1.1200* 

•01 

4,7808**02 

1.00000 

1.00000 

1.00000 

l.OOOOO 

1.00000 

1.00000 

INPUT  VARIABLES  Y/OlLTA,U/UD,  T/TD  P/P0«P»l/PD  + ( 1>PM/PD)  *V 


710S0201  BECKNITh  PNOFILE  TABULATION  21  POINTS,  DELTA  AT  POINT  21 


! 

Y 

PT2/P 

P/PO 

TO/TOD 

M/HD 

U/UD 

T/tO 

RH0/RH0U*U/IID 

1 

0.0600**00 

t.0000**00 

1.51951 

0.16854 

U.UOOOO 

D.OOUOO 

12.88100 

0.00000 

2 

2.0022*-01 

1,1647**00 

1.50847 

0.24211 

0.02430 

0,10230 

17.73000 

0.00870 

1 

6.3074*-01 

1.5597**00 

1.48467 

0.10611 

0.04217 

0.15240 

20.62000 

0.01185 

4 

l,lS81*-02 

2,7901**60 

1.45662 

0.4169B 

0.06816 

(1.11110 

21.60000 

0.02044 

5 

l,6450*-02 

5.1751**0fl 

1.42B61 

0.55420 

0.10026 

0.45210 

24.O9U0O 

0.02918 

6 

2,I526*-02 

9,7216**00 

1.40056 

0.65047 

0.11800 

0.02160 

20.42000 

0.04277 

7 

2.65aS’«02 

2.1220**01 

1.37261 

0.64740 

0,20671 

0,71470 

12.63000 

0.07986 

e 

1.1655*-Q2 

1.4221**01 

1.14455 

0,71768 

0,26166 

0,75210 

5.01000 

0.11797 

9 

1.6716**02 

5, 4740**01 

1.11660 

0.74224 

0.11448 

0.82000 

6.01000 

0.17964 

10 

4.17B1’*02 

•.2507**01 

1.28«60 

0.75511 

0.41105 

U. 84240 

4,20000 

0.25846 

11 

4.6840*-02 

I.1764**02 

1.26065 

0. 77181, 

0.45121 

0.86450 

1.10000 

0,15172 

12 

S.I88e*-02 

1,5412**02 

1.21275 

0.76640 

0,57161 

0.86500 

2.29000 

0.U6S65 

11 

5.6961**02 

2.0112'*02 

1.20454 

0.7*264 

0, 642*1 

0.87670 

1.66000 

0,56778 

14 

6,2040‘«02 

2.4147**02 

1. 17664 

0.B4668 

0.T0741 

0.51420 

1.67O00 

0.64412 

15 

6.7I16‘*01 

2,8500**02 

1.14859 

0.46911 

0,76548 

0.52810 

1.47000 

0.72517 

16 

7.2192*«02 

1.2427**02 

1.12051 

0.51581 

0.822*8 

0.58610 

1.15000 

0,79159 

17 

7,726e*-02 

1.7T20**O2 

1.09248 

0.54232 

0.88082 

0.56850 

1,21000 

0.87479 

18 

S.2156*-02 

4,I715**02 

1.06546 

0.55557 

0.51762 

0.57850 

1.09U0C 

0.95686 

15 

8,7«20*-02 

4.6550**02 

1.01617 

0.55658 

0.57*62 

0.59800 

1,04000 

0.99451 

20 

9,2496‘-02 

4.8028**02 

1.00811 

0.55416 

0.95404 

0.99900 

l.oiooo 

0.99711 

0 21 

5.4000*-02 

4.4605**02 

l.OOOOO 

1.00000 

1.00000 

1,00000 

1.00000 

l.OOOOO 

INPUT  VABIABLES 


»/OELTA,U/UO,'f/TP 


P/PO^PW/PO+U-PW/POlPY 


7K)5-r-2 


71050J01  BECKWITH  PROFRE  TABULATION  SO  POlNTSr  DELTA  AT  POINT  20 

I Y PTe/P  P/PIT  To/TOO  H/HO  U/UD  T/TO  BhO/HhOD*U/DO 

1 O.OOOO'tOO  1.00fl0*  + OO  1.6B25ii  0.16}«4  0.00000  0.00000  12.7887*j  0.00000 

2 2.02II1*-OS  l.lOaS’fOO  1.61727  0.22608  0.02186  u. 04820  16.40000  0.00440 

1 7.1101"-01  l.eilS*tOO  1.54890  0.18151  0.00405  0.24670  25.10000  0.01559 

4 9.6514--01  2.9006“*00  1.57472  0,44602  0.06405  0.16770  28.16000  0.02046 

5 1.0740"-02  6.I914"»00  1.54115  0.64282  0.10712  0.55110  26.66000  0.01148 

6 1.4B26"*02  t.lB16*t01  1,50246  0.76208  U. 16146  0.72180  14.16000  0.05546 

7 2.4421*.02  2.5S15”f01  1.46454  0.78760  0.22584  0.74770  12.47000  0,04169 

8 l.C007*-02  4.206S't01  1.42618  0.74654  0.28428  0.81540  6.15000  0.14277 

4 1.5093*>Q2  6.5024’tfll  1.18781  0.80650  0,16018  0.86140  5.72000  0.20912 

10  4.0174''<02  4.5150'tfll  1.14444  0.82111  0.41642  0.8H260  4,04000  0.29120 

11  4.5265*-02  1.3177'902  1.11107  0.81250  0.51781  0.84640  l.OOUOO  0.14147 

12  5,0160”«02  l,T45«'t02  1.27261  0.85671  0.54171  0.41480  2.14000  0.48711 

11  5.5446'«02  2.te68't02  1,21426  0.87884  0.66251  0.42440  1.47000  0.58261 

14  6.0Sll’-02  2.6581«*fl2  1.14584  0.40128  0.71057  0.44410  1.67000  0.67607 

15  6.5626’-02  l,1544’t02  1.15746  0.42701  0.74666  0.45410  1.45000  0.76576 

16  7,0T14<>02  1.6445"*02  1.11404  0.95016  0.85624  0.47250  1.24000  0.84165 

17  7.5800>>02  4.1611*902  1,08072  0.47226  0.41416  0.48480  1,16000  0.41744 

18  8,OB66*«02  4.6074*902  1,04215  0.48244  0.46225  0.44070  1.06000  0.47420 

14  8,5472*<02  4.4542*902  1,00148  0.44611  4.48817  0,44800  1.02000  0.48211 

0 20  8.6500*>02  4,4762*902  1,00000  l.OOOOO  1.00000  1.00000  1.00000  1.00009 

INPUT  VA81ABLES  VmiTA.U/UD.T/TO  P/P04PH/P09( l>PN/PO) AY 


71054201P  eCCKHlTh  PROFILE  TABULATION  44  POINTS.  DELTA  AT  POINT  4! 


I 

Y 

PT2/P 

P/PO 

TO/tOO 

H/HD 

u/uo 

T/TO 

RHD/RHODAU/UO 

1 

0.6000*900 

1.0000*900 

1.40686 

0.17644 

0,00000 

0.00000 

16.45116 

0.00000 

2 

2.7410*-01 

1.2064*900 

1.40686 

0.26200 

0.02412 

0.11761 

21.76444 

0.00441 

1 

5.2610*-01 

1.4150*900 

1.84216 

0.10600 

0.01116 

0.17067 

26.14117 

0. 012)8 

4 

7.8210*>01 

1.7754*900 

1,86275 

0.15100 

0.04116 

0.21224 

28.6474) 

0.01506 

5 

l.0161*-02 

1.5082*900 

1.81171 

0.41000 

0.05668 

0.11101 

10.10422 

0.01074 

6 

l,2401*-02 

1.1744*900 

1.71564 

0.07100 

0.06844 

0.18155 

11.36264 

0.02046 

7 

1.S44S*«02 

5.0741*900 

1.64784 

0.55000 

0.06661 

0.48066 

10,78116 

0.02511 

8 

1.7481*-02 

7.8104*900 

1.41627 

0.62200 

0.10460 

0.57844 

27,85401 

0.02402 

4 

2.0521*«02 

1,0464*901 

1.14804 

0,67600 

0.11114 

0.65070 

24.61051 

0.01561 

10 

2.1061*«02 

1,!557»901 

1.27451 

0.71100 

0,14644 

0.64146 

22.45687 

0.03410 

11 

2,S601*>02 

1.4044*901 

1.21564 

0.74200 

0.17474 

0.74651 

11.25)70 

0,04472 

12 

2.0I41*<02 

1,5620*901 

1,16176 

0.76100 

0.20101 

0,78251 

14.85417 

0.06120 

tl 

}.0681*<02 

1.4587*901 

1.10784 

0.77600 

0.21647 

0.81221 

11.74776 

0.07627 

14 

}.1I21*«0I 

4.7180*901 

1.06861 

0. 78100 

0.27644 

0,81246 

4,04146 

0.04841 

15 

1,1761*<02 

o.mi'AOl 

1.02441 

0.78500 

0.11024 

0,84761 

7.04401 

0.12100 

16 

1.0101*«01 

7,4877*901 

4,44510 

4.78800 

0.14051 

0.85546 

6.03215 

0. 14120 

17 

4.0»41*-02 

6.4440*901 

0,46564 

0.74200 

0.10106 

0.86142 

5. 11655 

0.16244 

18 

4.iiei*>oi 

1, 0701*901 

0.44608 

0.80000 

0.41707 

0.87114 

4.36607 

0.18420 

14 

«,S421*«02 

1.1574*902 

4.41117 

0.44400 

0.47001 

0.88140 

1.52011 

0.21172 

20 

4,0461*«0I 

1,6774*902 

4.4)667 

0,81400 

0.52166 

0.84041 

2.60664 

0.28241 

21 

5.1001*>0l 

2.0411*942 

4.40686 

0.81400 

0.57706 

0.84571 

2.40264 

0.11844 

12 

».}S41*>01 

2.1215*942 

0,40686 

0.82404 

0.6)644 

0.40011 

2.11206 

0.18245 

21 

5.6061*-02 

2.5717*902 

0.40146 

o.siaoo 

0.64060 

0.40841 

1.46176 

0.41746 

24 

5.8621*-02 

1.8400*902 

0.40686 

0.85100 

0. 60764 

0.41717 

1.77401 

0.46754 

25 

6.II6S*«02 

1.14>0*902 

0,41667 

0.07100 

0.7)245 

0.42858 

1.64077 

0.50107 

16 

6.1701*>0I 

1.4614*902 

0,42157 

0,00000 

0.75287 

0.43860 

1.55425 

0.55651 

17 

6.6241"-02 

1,6420*902 

0,41627 

0.40100 

0.77610 

0.44546 

1.40487 

0.54647 

28 

6.87ai*«oa 

1.4161*902 

0.45048 

0.41800 

V. 80064 

0.45116 

1,41 116 

0.64041 

24 

r.ii2i"-oi 

4,1485*902 

0.46564 

0.42400 

0.82407 

0.45684 

1.15146 

0.60141 

SO 

7.SS6l*>02 

4,1422*902 

0.48014 

0.41600 

0. 84746 

0.46550 

1.24647 

0.73012 

11 

7.6401*-0I 

4.5450*902 

0,44510 

0.44000 

0.86444 

0.47144 

1.26401 

0.76515 

12 

7. 8441*. 02 

5.06P6*9O2 

1.00000 

0.45400 

0.4)041 

0,47568 

1.14646 

0.64454 

11 

4.|481*>0» 

5.1184*902 

1.00480 

0.46100 

0.4)548 

0,46014 

1.14671 

0,06124 

14 

8.4021*>02 

5.1114*942 

1.01071 

0.47000 

0.4141) 

0,464)4 

1.10450 

0,400D« 

15 

4,6541*-0a 

1.4440*902 

1.01461 

0.47000 

0.4660) 

0.48657 

1.04726 

0.46247 

16 

«.4l01*>0t 

5.8152*902 

1.01461 

0.48100 

0.4T744 

0.44)12 

1.02024 

0.46265 

17 

4.1641*-0I 

5.4121*901 

1.01461 

0.44000 

0.48142 

0.44462 

1.02227 

0.44221 

18 

4.4IB)*>0t 

6.0174*902 

1.01071 

0.44600 

0.44265 

0.44742 

1.01065 

1.00141 

14 

4.6721*'0I 

6.0508*902 

1.00480 

1.00000 

0.44541 

0.44445 

1,00415 

1.00060 

40 

4.4l61*<0t 

6.0141*902 

1.00460 

1.00000 

0.44401 

0,44444 

1.01142 

0.44714 

«l 

1.0I60*«0I 

6.0508*902 

1.00480 

1.00000 

0,44541 

0,44445 

1.00415 

1.00060 

42 

l,0414*>01 

6.1614*902 

1.00040 

1.00000 

1.00454 

1.00005 

0.44047 

1.0)411 

0 4} 

l.0442*«0l 

6.1461*902 

1.00000 

1.00000 

1.00000 

1.00000 

1 .OOOOO 

l.OOOOO 

44 

l.l4S0*>0t 

6.0451*902 

0.44080 

1.00000 

0.44445 

0,44445 

k .01000 

0.48027 

INPUT  VARIABLLt  Y.P/POO.M.TO/'TOU 


7201-A-l 


axisymmetric 

M : 4,  falling  to  2.4 

then  rising  to  3.7  (Series  01). 
: 4,  7PG  (Series  02). 

H THETA  X 10'^  : 4 - 14. 

TW  / TR  : 1. 

7201 

ZPG  - APR  - FPG 
(ZPG) 

AW 

Continuous  tunnel  with  symmetrical  flexible  nozzle,  W-H-lm,  L>Sm. 

PO  ; 496  it  3.5)  KN/m^  TO  : 318  1)  K.  Air:  Dew  point  239-247  K.  RK/m  X 10'®  ; 20  at  M - 4. 

LEWIS  J.E.,  GRAN  R.L.  and  KUBOTA  T,,  1972.  An  experiment  on  the  adiabatic  compressible  turbulent 
boundary  layer  In  adverse  and  favourable  pressure  gradients.  0.  Fluid  Mech.  51,  657-672, 

^ Qren  R.L.,  private  conmuni cations. 

1 Tht  tests  were  performed  on  the  Inner  su'rfsce  of  • cylinder  (D  • 0.SO8,  L • 1.3  m]  mounted  on  the  centre 

line  of  the  windtunnel.  A pressure  gredtent  could  be  imposed  by  a centre-body,  Itself  hollow,  causing  the 
st.reamwise  pressure  variation  tabulated  In  section  B.  The  leading  edge  of  the  cylinder  (X  ■ 0)  was 
chamfered  on  the  outside  at  U'*  with  a nose  radius  of  O.OS  mm.  The  profiles  were  measured  in  the  range 
0.2S  <X  <0.B8  tn.  HaKimum  deviation  from  a straight  generator  was  less  than  S x 10'*  m/m  In  the  test-area 
with  no  local  slope  exceeding  0.06°.  Surface  roughness  was  less  than  2.S  pm.  The  test-surface  was  not 

cooled,  the  greatest  departure  of  TU  from  TR  being  2.5  X at  the  pressure  maximum  (X  ■ 0.47  m).  Tunnel 

2 calibration  tests  gave  the  empty-tunnel  Hach  number  as  4.026  (t  0.022,  - 0.026). 

3 The  boundary  layer  was  tripped  3 mm  back  from  the  leading  edge  using  0.15  mm  thick  fibre-glass  tape  with 
a serrated  upstream  edge.  Transition  Is  believed  to  have  been  complete  upstream  of  X • 0.204  m,  the 

5 upstream  limit  for  measurements.  Static  pressure  and  heat-transfer  measurements  made  at  three  streamwise 
stations  showed  the  flow  to  be  uniform  round  tht  circumference,  and  good  agreement  was  reached  In  a 
streamwise  momentum  balance. 

6 Static  holes  {diameter  0.61  mm)  were  drilled  along  one  generator  from  X ■ 50,8  to  1016  mm  at  12.7  mm 

e intervals,  with  idditlonal  holes  at  6.36  mm  intervals  between  X • 356  and  635  mm.  Additional  tappings 

were  alto  distributed  circumferentially  at  45°  Intervals  for  X ■ 63.5,  444  and  673  mm.  Wall  temperature 
was  found  from  tht  heat-flux  gauges  (see  below)  and  checked  using  four  thermocouples,  Stenton  tubes  were 
mounted  on  generators  8.6°  to  either  side  of  the  PW  generator  at  nominal  25.4  mm  Intervals  from  X • 51 

tn  X « 966  mm,  The  tubes  were  formed  by  placing  a 4.B  mm  square  piece  of  thin  metal , with  a sharp  leading 

edge  chamfered  at  6°  on  the  underside,  approximately  0.61  mm  ahead  of  the  centre-line  o^  a 0.51  mm 
diameter  static  holt.  The  side  end  heck  edges  of  the  thin  plate  were  seeled.  The  Stanton  tube  heights 
were  within  the  range  O.lBx  h<  0.21  mm.  steady  state  heat-flux  meters  after  Rardon  (1960)  were  mounted  on 
a generator  6°  from  the  PW  gcneretor.  Oiuges  of  6.36  im  diameter  were  placed  at  nominal  25.4  mm  Intervals 
from  X • 50,8  to  1016  mm  except  between  X ■ 366  and  661  mm  where  gauges  of  3,18  mm  diameter  ware  placed 
at  12.7  mn  intervils. 

7 Traversas  were  made  with  Pitot,  TO  and  P-probei.  The  transducer  attached  to  the  latter  failed  so  that 
P-trivtrse  nwtsurementi  were  not  used.  The  TTP  (dj  • 1.52  mm,  1 • 29  mm)  was  of  STP  type.  Inclined  at 

10°  to  the  wall.  The  TPP  wet  an  FPP  (hj  • 0.46  mm,  b^  • 2.1  m,  1 • 15,2  nw)  formed  by  flattening  a 1.6  im 

8 diameter  tube,  and  Inclined  at  6°  to  the  well.  All  trevertet  for  e given  X-velue  were  made  simultaneously, 
with  the  PO  triverse  over  the  PW  generator  and  the  TO  and  P traverses  slightly  to  either  side.  The  X-velui 

9 was  the  tame  for  ell  three  within  0.6  mm.  The  TO  data  points  were  Interpoleted  to  the  Y values  of  the  PO 
Measuriments,  The  PM  (X)  dsta  were  fitted  to  analytic  exprassions  for  interpolation  whare  necessary. 

10  No  corrections  were  applied  to  the  probe-deta.  Sutherland's  viscosity  lew  wes  used. 

11  The  authors  stite  that  within  experimental  accuracy  the  date  sitlsflnd  the  relation  (TO  - TW)  / (TOO  - TW) 

12  • U/UD  and  this  has  btan  usad  together  with  the  assumption  P > PW  to  construct  the  tables  below.  The  total 
conditions  it  the  layer  edge  have  bian  set  arbitrarily  equal  to  the  nominal  reservoir  conditions.  The  wall 
temperature  has  been  set  constant  at  293  K following  the  authors'  stattment  that  (TOD  - TW)  / TOD  was 
nearly  constant  at  0.06,  No  heat  transfer  data  Is  presented,  the  authors  stating  that  Q was  zero  within 
taper ImentAl  accuracy. 


13  The  data  presented  consists  of  two  profile  sequences.  The  first,  0101  - 0119  consists  of  ZPG  (01-05) 
followed  by  APG  (06-14)  and  PPG  (15-19).  Duplicate  profiles  were  obtained  for  01  11/12/14/16,  but  since 
they  had  relatively  few  data  points,  they  are  not  presented  here.  The  second  set,  0201  - 0209,  provides, 

14  for  comparison,  ZPG  data  In  the  downstream  portion  (X<495  mm),  obtained  with  no  centrebody.  The  CF  values 
presented  are  the  authors',  obtained  by  the  curve-fitting  procedure  of  Coles  & Hirst  (1969)  applied  to 
equivalent  Incompressible  velocity  profiles  transformed  as  suggested  by  Van  Driest  (1961).  The  resultant 
calibration  function  for  the  Stanton  tubes  was  presented  (source,  figure  3)  as  evidence  of  consistency. 

§ DATA:  7201  0101  to  0209.  PT2  and  TO  simultaneously.  NX  • 19  and  9.  CF  from  profiles  (curve  fitting). 
Confirmatory  Stanton  tube  observations. 

15  Editors'  comments 

The  ax1-s>nmetrtc  configuration  chosen  results  In  a flow  free  of  significant  end  effects.  Axial  symmetry 
corrections  were  small  as  6/RZ<0.07.  The  presRjre  gradient  was  applied  as  a reflected  wave  on  a straight 
surface  to  that  little  or  no  normal  pressure  gradient  Is  to  be  expected  except  at  the  changes  from  ZPG  to 
APG  and  APG  to  PPG.  The  authors  state  that  static  pressure  measurements  showed  the  pressure  to  be  constant 
within  10  3 across  the  layer.  There  are  very  small  Intervals  between  successive  profiles,  so  that  the 
layer  development  can  be  followed  In  detail. 

The  authors  give  a full  discussion  of  the  profiles  In  relation  to  the  "wall  law"  and  "wake  law"  In  the 
source  paper.  The  values  of  CF  given  here  assume  that  this  Is  a valid  and  complete  description,  so  that 
they  should  be  used  with  caution  In  the  FPG  region. 

Comparisons  should  be  made  with  the  similar  flow  observed  by  Peake  et  a1.  - CAT  7102,  series  02  - though 
there  Is  little  detail  In  the  compression  region  and  the  study  Is  more  concerned  with  the  constant-pressure 
relaxation  which  follows.  Nominally  planar  APG  flows  of  the  tame  type  are  studied  In  tome  detail  by  Zwarts 
- CAT  7007,  Thomas  - CAT  7401  and  with  fewer  stations  hy  Ualtrup  and  Schetz  - CAT  7104.  The  FPG  case  It 
covered  by  Hichel  - CAT  6902  and  Volslnet  et  a1.  • CAT  7304.  The  authors  have  repeated  the  Investigation 
with  a strongly  cooled  wall  (Gran  at  al.  1974)  but  the  numerical  data  It  not  at  present  available. 


7201-11-1 


CAT  7201  lE'TIS  boundarv  comditions  and  evaluated  data,  s:  units. 


RON 

MD  * 

tw/tr 

Pt02l« 

CF  * 

H12 

M12K 

PN 

PD 

X * 

POD" 

PW/PO* 

RED20 

CD 

h32 

H32K 

TW* 

TO 

R2  • 

TOO* 

SW  * 

D2 

P12* 

HUB 

02K 

UO 

TR 

72010101 

3.9000 

1 .0005 

1 .4803*703 

1.5154**03 

7.9198 

1.4601 

3.3551"+03 

3.3551*601 

2,<Mb<»”-0) 

U.ObOO'-tOS 

1 .0000 

4.9214*703 

NH 

1 .8339 

1.0099 

2.9300*"02 

7.6244*601 

2.5«00“-0l 

3.18('0"'t02 

0.0000 

?.5217*-04 

0.0000*700 

0 .1444 

4,644e'*U4 

b.970l"T92 

2.9206*602 

72010102 

3.9800 

1.0005 

1.3601*705 

1.615f*-0S 

7.7991 

1.4026 

3. 3551 *+03 

1.3551*603 

S.0«««-01 

4.9600"+05 

1.0000 

4.5217*703 

NN 

1 .8344 

1.8054 

2.93O0*ao2 

7.0294*601 

2,5«00«-01 

3.1SO0""O2 

0.0000 

2.3169"-04 

0.()000*700 

0.1445 

4.2450"*U4 

6, 9701'' •>02 

2.9206*602 

72010103 

3. 9800 

l.OODS 

1 .5468*703 

1.5501**03 

7.7648 

1 .3919 

3.1551*601 

3.35'J1*603 

5.167<I"-01 

4.9600"t0S 

1 ,0000 

5.1425*703 

1.8416 

1.8169 

2. 9100*602 

7.6244*641 

2.5«00“-01 

3.1800"*O2 

0,0000 

2.6350*«04 

0.0000*700 

0.1450 

4,7S61*-04 

6.9701*642 

2.9286*602 

72010100 

3,9800 

1 .0005 

1 .6522*701 

1.4531*-03 

7.8327 

1.4013 

1.3551*601 

3.3851*603 

3.20b*»*-01 

4.9600"'»05 

1.0000 

5.4930*703 

N« 

1.8241 

1.7917 

2,9100*602 

7.6294*601 

2, 5000". 01 

3.ia00"vO2 

0.0000 

2.8I46"-04 

0.9000*700 

0,143b 

5.2785"-U4 

6.9701*602 

2.9286*602 

72010105 

3,9000 

1.0005 

1 .5143*703 

1,4550*-03 

7.6375 

1.4032 

3.3551*601 

1.3551*641 

3.<t2bS".0l 

4.9600"fO5 

1.0000 

5.0346*703 

NM 

1.8239 

1.7927 

2.9300*602 

7.6244*641 

2.5«00"-01 

3.1800"+02 

0.0004 

2.5797*-04 

0.0900*700 

0. 143b 

4,8452"-0« 

6.9701*602 

2.4206*642 

720101UA 

‘3.8329 

0.9989 

1 .7003*703 

1.4466**03 

7.3983 

1,4061 

4.0919*601 

4.0419*641 

3.550‘»"-01 

4,9600"»05 

1.0004 

5.5443*703 

NM 

1.8156 

1.7680 

2.9100*602 

8.0747*601 

2.5«0n"-01 

3,1800"f02 

0.0400 

2.5369*-04 

i.OS10*-01 

0.1418 

4.6959“-u4 

6.9056*642 

2.9531*602 

720IOIO7 

3.5295 

0.9952 

2.2417*743 

1.3768*-03 

6.5996 

1.4481 

6.2366*643 

6.2386*603 

3.80««*.01 

4.9600"‘*0S 

1.0000 

6.2620*703 

Nf 

1 .7943 

1.7674 

2.9100*642 

9.1079*641 

2. 5000*. 01 

3.1800"tO2 

n.ooou 

2.5311*-04 

3.8798*-01 

0.1375 

4.5352**04 

6.7536*602 

2.9440*602 

7201U1OA 

3.3775 

0,9932 

2.8211*703 

1.2666**03 

6 . 309b 

1.5758 

7.7487*601 

7.7487*601 

3. 0310". 01 

4,9000"t05 

1 .0000 

7.4206*703 

NM 

1.7926 

1,7655 

2.4300*662 

9,6907*601 

2. 5000". 01 

3.1800"*l)2 

0.0000 

2.7635*«04 

5,1195**01 

0.1358 

4,774(l*-04 

6.6661*602 

2,9501*642 

72010100 

3.2267 

0.9910 

2.9751*703 

1.2688**03 

5.0675 

1.4972 

4.6474*601 

9,6474*603 

i*.05ll<»‘.01 

4.9600"a05 

1 .0000 

7.3685*703 

NM 

1.7727 

1.7483 

2.4300*692 

1.0317*602 

2,3400"-01 

3.1800"v02 

0,0000 

2,5281*-04 

5.2098*-01 

0.1328 

4,3470*-U4 

6.5712*602 

2.9506*602 

72010110 

3.0747 

0.9686 

3.5624*703 

1.1742**03 

5.6028 

1,6260 

1.2077*604 

1 .2077*644 

«.15S<>".01 

4,9600"A05 

1 ,0000 

8,3002*703 

NM 

1.7080 

1.7464 

2.4300*602 

1.1001*602 

2.5000«-0l 

3.I800"A02 

0,0000 

2.6205*-04 

6.5298**01 

0.1398 

4,3t'‘3"-04 

6.4658*602 

2,9837*602 

72010111 

2.9209 

0,9860 

4.1226*703 

l.227t*-03 

5.1226 

1.5220 

1.5211*604 

1.5211*604 

«.3129"-01 

4,9600"A05 

1.0000 

9.0268*703 

NM 

1.7594 

1.7373 

2.4100*602 

1.1750*602 

2.S400"-0l 

3.1800*702 

0.0000 

2.6195**04 

7.0225**01 

0.1283 

4.2317**04 

6.3482*602 

2.4715*602 

72010112 

2,7713 

0,9833 

4.4661*703 

1.1809»-03 

5.0278 

1.7057 

1,4096*604 

1 .4096*604 

4.4<t00"-01 

4.96(10"705 

1.0000 

9,2038*703 

NM 

1.7662 

1.7479 

2.4100*602 

1.2559*602 

2.5U00".01 

S,iao0*702 

0,0000 

2,46t0**04 

7.71le"-01 

0.1268 

3.7944*-04 

6.2220*602 

2.9797*602 

72010113 

2.6169 

0.9803 

5.7028*703 

1.5257*-03 

4.2220 

U4395 

2.4216*604 

2,9216*604 

4.8(i«0'-01 

4. 9600*705 

1.9000 

1.1040*704 

NM 

1.7956 

1.7808 

2.9300*602 

1.1420*642 

•2.5000"-01 

3.1800*702 

O.OUOO 

2.7150**04 

7.4629**01 

0.1263 

3.8797**04 

6.0781*602 

2,4808*602 

72010114 

2.4661 

9.9772 

6.7840**03 

1,7262**03 

3.8493 

1 .4210 

3,0603*604 

3.0601*604 

4.6430"-01 

4,9600*705 

1.0000 

1.2357*704 

NM 

1.8182 

1 ,8086 

2,4340*602 

1 .4348*602 

•2.5400"-01 

3.1800*702 

0,0000 

2, 8041*. 04 

7,7286**01 

0.1252 

3.7717**04 

5.4227*642 

2,99B5"6u2 

72010115 

2.5545 

0,9790 

6.7071-’703 

1.8069**03 

3.9027 

1.3067 

2.8671*604 

2.0671*604 

4.»209“.01 

4.9600*705 

1,0090 

1 .2661*704 

MM 

1 .0399 

1.8290 

2.4300*60? 

1 .179b"602 

•2. 5400". 01 

3.1800*702 

0.0000 

3.0110**04 

-4, 6879**01 

0.1280 

4.0063"-u« 

6,0157*642 

2,9928*602 

7201U116 

2.6504 

0.9810 

6.3462*703 

1.9101**03 

4,0313 

1.3145 

2,2945*644 

2.2945**04 

4,9479"-01 

4.9600*705 

1,0000 

1. 2453*704 

NM 

1.8614 

1 .851  • 

2,4100*642 

1.1223*602 

•2. 5400". 01 

3.1800*702 

0.0000 

3.1183**04 

-4.0969**01 

0.1308 

4.093  "-04 

6.1146*60? 

2.9869*602 

72010117 

2.9977 

0.9874 

5.4645*703 

1, 9004**03 

4.6944 

1.2017 

1.3550*604 

1.1550*604 

5. 4559". 01 

4.9600"705 

1.0090 

1 .2342*704 

NM 

1 ,0086 

1.0762 

2.4300*602 

1.1568*602 

■2. 5400". 01 

3.1800*702 

0.0000 

3.7557*-04 

-3,2206**01 

0.1378 

4.9625**04 

8.4084*602 

2.9675*602 

720101 IH 

3.5347 

0.9953 

4.7450*703 

1.6705**03 

6.0271 

1.2326 

6,1404*603 

6,1909*601 

6. 4719". 01 

4.9600*705 

1.0000 

1.3282*704 

NM 

1 .8930 

1.8717 

2.4.100*6112 

9,0808*601 

■2, 5400". 01 

3.1800*702 

0,0400 

5,!835**04 

-2.4024**91 

0.1447 

7.7625*-U4 

6.7544*602 

2.9438*602 

72010119 

3.6361 

0.9966 

4.4744*70.3 

1.6387**03 

6.3213 

1.2165 

5.3685*601 

5.1605*603 

*.7259". 01 

4.9600*705 

1.0900 

1.5032*704 

NM 

1.0922 

1.0710 

2.9340*602 

6.7201*601 

■2. 5400". 01 

3.1800*702 

O.ooOo 

5.5762**04 

-2. 0772**01 

0.1457 

8.2026**04 

6.8101*642 

2.9400*642 

7201-B-2 


CAT  7201  lCHIS  BOUNDARV  COHOITIONS  ANU  EVALUATED  DATA.  SI  UhlTS. 


RUN 

MO  • 

Tw/TR 

PE02H 

CP  • 

HI2 

H12K 

PN 

PO 

X * 

hOO« 

RH/PO* 

Rf.n2D 

CO 

Ml? 

H12K 

TM* 

7D 

RZ  • 

TOO* 

sn  • 

T2 

PI2* 

H42 

02K 

UD 

TR 

720lb2lM 

S.4B0D 

1.0005 

2.?A70**01 

1.1574**05 

7.0174 

1.140Q 

3.1551**05 

1.3551"*03 

A.9A7«'»01 

«.46O0"*0S 

i.nooo 

7.4042**01 

NM 

1.0244 

1.8044 

2.4100**02 

7,6244**01 

S,1BOO*«02 

0.0000 

l.B471*-04 

0.«000**'jn 

U.I440 

7.2586**04 

6,4701**02 

2,4286**02 

720I0202 

J.4800 

1 .0005 

?.«727**0l 

1.1542**01 

7,8442 

1.4161 

5.3551“*05 

3.3Sbl*t0l 

5.«5R**01 

4.4400**05 

1.0000 

6.22O4**01 

NM 

1.0160 

1.6152 

2.4100*  + <»2 

7.6244**01 

•2.S400**OI 

1.1600**02 

o.flono 

4. 2121**04 

0.0000**00 

0.1446 

7.7220**04 

6.4T0l"*O2 

2.4286"*02 

724I02U1 

1.4600 

1.0005 

2.4541**07 

1.1264**0l 

7.7614 

1.1601 

1.1551*+01 

3.1551**01 

S.«b*V>01 

4.4400**05 

1.0000 

R.6247**01 

NM 

1.6240 

1.6015 

2.4100**02 

7.6294**ul 

•2.Sa00*-01 

1.1600**02 

0.0000 

4.5217**04 

0.0000**00 

0.1440 

a. 4055**04 

6.4701**O2 

2.4266**02 

71010204 

1,4600 

1.0005 

2.6114**01 

1.1511**01 

7.7416 

1.1574 

3.1551**01 

1.3551**03 

s.<*oo*-ot 

4.4400**05 

1.0000 

6,7462**01 

NM 

1.0152 

1.6106 

2.4100**02 

7.6244**01 

-2.0400*-0l 

1.1600**02 

0.0000 

4.4625**04 

0.0000**00 

0.1444 

0.2142**04 

6.4701**02 

2.4266**02 

72010100 

1,4600 

1.0005 

2.0640**01 

1.3041**01 

7.7463 

1.1475 

1.3551**03 

1.1551**01 

0.47l0*«01 

4.4400**05 

1.0000 

4.5081**01 

NM 

1.6249 

1,8045 

2.4100**02 

7.6244**01 

-2>S400*>UI 

1,1600**02 

0.0000 

4.4124**04 

0.0000**00 

0.1440 

4.1416**04 

6.4701'»02 

2.4266**02 

72010204 

1.4600 

1.0005 

2.4744**01 

1.2444*-0l 

7.7040 

1.1265 

}.1551**01 

1.1551**03 

4.72»4‘*01 

4.4400**05 

1,0000 

4.8471“*0l 

NM 

1.6130 

1.6068 

2.4100**02 

7.6244**01 

•2.S400*-St 

1.1600**02 

0.0000 

5.0712**04 

0.0060**00 

0.1442 

4,1727**04 

6,4701**02 

2.4266**02 

72010207 

1.4600 

1,0005 

1.2451**01 

1.214T**0S 

7,6520 

1.1450 

1.1551**03 

1,1551**03 

7. 7140* >01 

4.4400**05 

1.0000 

1 ,0455**O4 

NM 

1.6261 

1,7474 

2.4100**02 

7.6244"*01 

•2.S400*»01 

1.1600**02 

O.nooo 

5.4112**04 

0.0000**04 

0.1416 

1.0524**01 

4.4701**02 

2.4266**02 

720 10200 

1.4600 

1.0005 

S.7271**01 

i.aiiT*-o3 

7.7480 

1.1640 

1.155t**«l 

1.1551**01 

l.7470*-01 

4.4400**05 

1.0000 

1.2142**04 

NM 

1.6115 

1.6066 

2.4300**02 

7.6294>*0I 

-2.1400*«0t 

1,1600**02 

0,0000 

4.1444**04 

o.oooo**oo 

0.1440 

l,1766**01 

6.4701**02 

2.4266**02 

720I0200 

1.4600 

1.0005 

1.4475**01 

1.2203**01 

7.7222 

1.1224 

3.1551**01 

1.1551**01 

0.7»74*-0l 

4,4400**05 

1.0000 

1.2127**04 

NM 

1.6245 

1.6081 

2.4300**02 

7.6244**01 

-2.S400*-Ot 

1.1600**02 

0.0000 

6.2115**04 

0.0000**00 

0.1419 

1.1617**01 

6.4701**02 

2.4266**02 

I 


t 


7201-B.I 


CAT  7201  uErttO  eOUNOAKY  COriOITIONS  AND  EVALUATED  DATA,  SI  UNITS. 


RUN 

MD  • 

Tw/TR 

RE02W 

CF  • 

H12 

H12K 

7'W 

PO 

X .> 

POD* 

PM/PDA 

REP2D 

ca 

H32 

H32K 

IM* 

TO 

RZ  * 

TOD* 

9W  * 

P2 

PI2* 

H42 

02K 

UD 

TR 

7201010) 

3.9800 

1.0005 

1 .4803“ 

*03 

1.51S4“-03 

7.9198 

1.4801 

3.3551"*03 

3.3551**01 

Z.OlbR'-Ol 

4.9600"*05 

1 .0000' 

4.9214* 

*03 

NM 

1.8339 

1.8099 

2.9300**02 

'.6294**01 

•2.5A00“-01 

3.1000"*02 

0.0000 

2,5217* 

-04 

0.0000“*00 

0.1444 

4.644B"-U4 

8,970l"*02 

2.7288**02 

72010102 

3.9800 

1,"005 

1.3801* 

*03 

1.8l5O*-03 

7.7991 

1,4028 

3.3551**03 

3,1551**03 

J.OObH'-OI 

4.9600"*05 

1 .0000 

4.5217" 

*03 

MM 

1.8344 

1.8054 

2.9300**02 

7.8294**01 

•2,5«00«'01 

3.1B00"*02 

0.0000 

2.3189* 

-04 

0.0000“*00 

0.1445 

4.24S0"-U4 

8.970l"*02 

2,9288**02 

72010103 

3.4800 

1.0005 

1.5488* 

*03 

t,5501“-OS 

7,7848 

1.3919 

3.3551**03 

3,1551**03 

3.U7<f-l)l 

4.9600"*05 

1.0000 

5.1425* 

*03 

MM 

1.8418 

1.8189 

2.9300**02 

7.8294"*01 

2.5«00*-01 

3.ieoo"»o2 

0.0000 

2.8350" 

*04 

0.0000“*00 

0.1450 

4.7!6l*-04 

8.97ul*+02 

2.9288**02 

72010100 

3.9800 

1.0005 

1 .8522* 

*03 

l.fl5Sl“-0S 

7.8327 

1.4013 

3.355l**03 

3.3551**03 

i.ZObO'-Ol 

4,9bOO"«OS 

1,0000 

5.4930“ 

*03 

MM 

1.8241 

1.7917 

2,9300**02 

7.8294**01 

2,5«0O*.01 

S.I8O0"*O2 

0,0000 

2.8148* 

-04 

0.0000“*00 

0.1438 

5.278S"-04 

8.9701**02 

2.9288**02 

72010103 

3.4800 

1.0005 

1 .5143“ 

*03 

1.4S30“-03 

7.8375 

1.4032 

3.3551"*05 

5.3551**03 

3.4263’>0I 

4,96O0‘«n5 

1.0000 

5.0348* 

*03 

MM 

1.8239 

1.7927 

2.9300**02 

7.o294**01 

2.»000"-01 

3.I800’*A2 

0.0000 

2.5797* 

• 04 

o.oooo**oo 

0.1438 

4.84S2'-04 

8.9701**02 

2.9288**«2 

720I0IOA 

3.8329 

0,9984 

1 .7003* 

*03 

1.4488“-03 

7. 3983 

1.4081 

4.0919**03 

4.0919**03 

5.5509"-01 

4.4800**05 

l.OOOU 

5.3443“ 

*03 

MM 

1.8158 

1.7880 

2.9300**02 

8,0747**01 

2.S«0O"-01 

3.1800**02 

0.0000 

2.5389“ 

>04 

3.0310“-01 

0.1418 

4.89S9*-04 

8.9056**02 

2.9313**02 

72010107 

3.5295 

0.4952 

2.2417“ 

♦ OS 

1.378*“-05 

8.5998 

1.4481 

8.2366**03 

8.2368**03 

j.aooo'-oi 

4.9800**05 

1.0000 

8.2820“ 

*03 

MM 

1.7943 

1.7874 

2.9300**02 

9.1079"*01 

2.5400*-01 

S.1800**02 

n.ooou 

2.5311“ 

-04 

3.e79«*.0l 

0.1375 

4.5352"-04 

8.7536**02 

2.9440**02 

72010100 

3.3775 

0.4932 

2.8211* 

*03 

1.2886’-03 

8.380b 

1.5758 

7.7487**01 

7,7487“*03 

3.011«»"-0l 

4.9800**05 

t.ooog 

7.4208“ 

*0! 

MM 

1.7928 

1.7855 

2.9300**I12 

4,6907“*1I1 

2.S400*«OI 

3.1600**02 

0.0000 

2.7835“ 

..(14 

5.1195“-01 

0.1358 

4.774»"-04 

6.6863**02 

2.9501“*(I2 

72010100 

3.2267 

0.9910 

2.9751* 

*03 

1.288«“-03 

5.8875 

1.4972 

9.8474**03 

4.8474“*01 

0.0360"*01 

4,4800**05 

1.0000 

7.3885“ 

*03 

MM 

1.7727 

1.7483 

2.9100**02 

1.0S1T“*02 

2.S400>-01 

3.1800**02 

0.0000 

2.5281“ 

-04 

5,.2098*-01 

0.1328 

4.3478“-04 

8.5712**02 

2.9588“*02 

720101  in 

3,0747 

0.9088 

3.5824“ 

*03 

1.1742*-03 

5,8828 

1.8280 

1.2077**04 

l.20TT“*04 

«.1SS<»"«01 

4,9800**05 

1.0000 

8.3002“ 

*03 

MM 

1.78AO 

1.7484 

2.9300**02 

1.1001**02 

2. 5400“. 01 

3.1800**02 

0.0000 

2,8205* 

-04 

8,5298“-01 

0.1308 

4,S843“-04 

6.485B**02 

2.96S7"*02 

72010111 

2.4209 

0.4880 

4.1228* 

*03 

l.2271“-03 

5.1228 

1.5220 

1,5211**04 

1,5211**04 

4. 3129". 01 

4.9800**05 

l.oooo 

9.0288* 

*03 

MM 

1.7594 

1.7373 

2.9100**02 

1,1750**02 

2. 5400“. 01 

3.1800**02 

0,0090 

2.8195“ 

• 04 

7.0225"»0t 

U,l2b: 

4.2337“-04 

6.3462**02 

2,9715"*02 

72010112 

2.7713 

0.9833 

4.4881“ 

♦ 03 

l.l809“-03 

5.0278 

J.7057 

1,9098**04 

1,9098**04 

4.4440*.01 

t.9800**05 

t.oooc 

9.2038“ 

*03 

MM 

1.7862 

1,7479 

2,9100"*02 

1.2«59“*02 

2.5400“.01 

3.1800**02 

0,0000 

2.4810“ 

•04 

r.me*-oi 

0.1288 

i.7944*-04 

8.2220**02 

2.9797“*02 

72010113 

2.8189 

0.4803 

5,7028“ 

*03 

l.5257“-03 

4.2220 

1,4395 

2.4218**04 

2.42lb“*09 

4,16«9*-01 

4,4800**05 

1.0000 

1.1040" 

*04 

MM 

1.7958 

1.7808 

2.9300**02 

1,1420“*02 

2.54o0“.0l 

5.l8fl0**02 

0.0000 

2.7150* 

-04 

7,4829*-01 

0.1283 

3.8797"-04 

8,0761**02 

2.9fl8«"*»2 

720101 14 

2.4881 

0.9772 

8.7840* 

*03 

l.7282"-03 

3.8493 

1.4210 

3.0603**04 

3,0803**04 

4. 6039*. 01 

4.9800**05 

1.0000 

1.2357" 

*04 

MM 

1.8182 

1.8088 

2.0100**02 

1.4148**0? 

2. 5400". 01 

3.1800**02 

o.ovoo 

2.8041“ 

>04 

7,7288"-01 

0.1252 

3. 7717". 04 

5,0227**02 

2.9485**02 

720101  IS 

2.5545 

0.9790 

8.7071“ 

*43 

1,8089*-01 

3.9027 

1.3467 

2.6673**04 

2.8873**04 

4. 0209". 01 

4.4800**05 

1 .0040 

1 .2881’ 

*04 

MM 

1.8399 

1.8298 

2,9300"*02 

1.3798**02 

2.5400*.01 

3.1800**02 

0,0000 

3.0110" 

•04 

-4.8879*-0I 

0.1280 

4.0083"-u4 

6,0lS7**02 

2.9928**42 

72010I10 

2.8504 

0.9810 

8.54(i2* 

*03 

l.4101“-O3 

4.0313 

1.3145 

2.2995**04 

2,2995**04 

4,9«79"-01 

4,9800**05 

1,0000 

1.2453* 

*04 

MM 

1.8814 

1.8514 

2.0100**02 

1.3221**02 

2<5400'.01 

3.1800**02 

0.0000 

3.1183* 

-04 

-4.0989“-0l 

0.1308 

4.U938"-l)4 

6,llUb**02 

2.9888**02 

72010117 

2.4477 

0.9874 

5.  ■4845* 

*03 

l.9004*-03 

4.8944 

1.S817 

1.1550**04 

1.3550**04 

5.45S9".01 

4.4800"*05 

1.0000 

1.2342“ 

*04 

NM 

1.8088 

1.8782 

2.4300**02 

1.1388**02 

2.5400".01 

3.1800**02 

O.OOOU 

3.7357" 

• 04 

•3.2206*-01 

0.1378 

i|.9825"-04 

8.4064**02 

2.9875**02 

72010114 

3.5347 

0.9953 

4.7450“ 

*"3 

1,8705“-03 

8.0271 

1.2328 

8,1409**03 

6.1909**U3 

6. 4719". 01 

4,4800**05 

1 .0000 

1.3282“ 

•04 

NM 

1.8930 

1.8737 

2.9300**02 

9.0888**01 

2. 5400". 01 

3.1800"*02 

0.0000 

5.3835“ 

-04 

-2.402.i*-0l 

0.1447 

7.7825*-04 

6.7584**02 

2.9438**02 

72010114 

3.8381 

0,9908 

4,4744* 

*03 

1.8587"-03 

8,3213 

1.2385 

S.3865**U3 

5.1885**03 

0,7259". 01 

4.4890**05 

1.0000 

1.3032* 

*04 

MM 

1.8922 

1.8710 

2.9100**02 

8,7281**01 

2.5400".0t 

3.1800**02 

o.nooo 

5.5782* 

-04 

-2,0772"-01 

0.1457 

8.2028*-04 

6.Biar*02 

2,9400**02 

72010101  LEWIS  PHOFILE  TA8ULAT10N  21  POINTS,  DELTA  AT  POINT  l5 


t 

y 

PT2/P 

P/PD 

TO/tOO 

M/MO 

u/un 

T/TO 

RHO/RM004U/UD 

t 

0,0000"*»0 

1 ,0000“+00 

NM 

0.92138 

0.00000 

U. 00000 

3.84040 

0.00009 

2 

i.5J26’-IJ4 

3.459S*  + ')0 

NM 

0.95219 

0,37994 

0.62700 

2.72334 

0,23023 

S 

a.i041"-0« 

3.4465*+00 

NM 

0.95209 

0.37909 

0.62600 

2.72684 

0.22957 

a.2S41''>oa 

«.63S5*+00 

NM 

0.96015 

0.45039 

0.70300 

2.43627 

0.28856 

5 

«.b2J«"-C4 

b.l4A2*t00 

NM 

0.96816 

0.52684 

0.77200 

2.14725 

0.35953 

6 

1,27BO*-OJ 

7.S820'+00 

NM 

0.97405 

0.58878 

0.61900 

1,93490 

0,42320 

7 

i.boas'-os 

S, 7200*400 

NM 

0.97813 

0.63568 

0.65000 

1.78796 

0.47540 

6 

2.2079*-03 

l,0470*»Ol 

NM 

0.98319 

0,70004 

0.68700 

1.60548 

0.55246 

9 

2.7170*-OJ 

1. 2246*401 

NM 

0.96746 

0.76105 

0,91700 

1.45160 

0.63163 

10 

i,2157*-0J 

1.4354*401 

NM 

0.99142 

0.82505 

0.94400 

1.30912 

0,72109 

1 1 

).7bl2*-OS 

1.6465*401 

NM 

0.99473 

0.88560 

0.96600 

1.18980 

0.61190 

12 

4.2911*>4} 

1 .0454*401 

NM 

0.99734 

0.93906 

0.96300 

1.09572 

0.69712 

1) 

4.74S1»-0J 

1.4669*401 

NM 

0.99874 

0,97029 

0.99200 

1.04525 

0.94905 

14 

S.2b78''-03 

2.0553*401 

NM 

0.99968 

0,99239 

0.99600 

1.01135 

0.96660 

0 IS 

S,B133''«03 

2.0663*401 

NM 

1.00000 

1.00000 

1.00000 

i.ooueo 

1.00000 

lb 

b.322«”«03 

2.0663*401 

NM 

1.00000 

1.00060 

1.00000 

1.00000 

1.00000 

17 

b.8990*-03 

2.0707*401 

NM 

0.999M4 

0.99616 

U. 99900 

1.00568 

0,99336 

le 

7.392b*-0S 

2.0863*401 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

19 

7.7455"-0J 

2.0863*401 

NM 

1.00000 

1.00000 

1.09000 

1.00000 

1,00000 

24 

•.41b0*-03 

2.0863*401 

NM 

1.00000 

1.00000 

1,00000 

1.00000 

1.00000 

21 

8,9563'«03 

2.0863*401 

NM 

1. 00000 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

variables 

Y/OELTA|U/UD 

ASSUME 

PaPD  AND 

VAN  DRIEST 

72010103  LEMIS 

PHDFILE 

TARULATIDN 

18 

POlNTSf  delta  at  PUINT  18 

I 

y 

PT2/P 

P/PD 

TO/TOO 

M/MD 

LI/UD 

T/TD 

»mO/RuOD*U/UD 

1 

o.oooo*»oo 

1 .OOOO'tOO 

NM 

0.92138 

o.ooooo 

0.00000 

3.84040 

O.OOUOO 

2 

2.2441‘-04 

3.5118**00 

NM 

0.95259 

0.38337 

0.63100 

2,70904 

U. 23292 

3 

3, 5577". 04 

3.4208**00 

NM 

0.95189 

0.37739 

0,62400 

2.73349 

0.22824 

4 

5. 1498*. 04 

4.4410**00 

NM 

0.96194 

0.46688 

0.71900 

2.37166 

0,30316 

5 

7.9365".04 

6.3344**00 

NM 

0.96902 

0.53547 

0.77400 

2.11642 

0.36807 

0 

1.3O62"-03 

T,<207**00 

NM 

0.97431 

0.59165 

0.82100 

1.42559 

0.42636 

7 

1.7351*-U3 

8,8458‘tOO 

UN 

0.97853 

0.44053 

0.85300 

1.77147 

0,48048 

8 

2, 2679". 03 

1 .0633**01 

NM 

0.98361 

0.70574 

0.84000 

1.54034 

0,55463 

9 

2. 8079". 03 

1 ..TOOS**^ 

NM 

0.98789 

0.76769 

0.42000 

1.43615 

0.64060 

10 

3. 2129". 03 

l.4268**01 

HH 

0.99127 

0.U225D 

0.44300 

1.314UB 

0,71734 

11 

3, 8588". 03 

1.6359**01 

UM 

0.99458 

0.88266 

0.46500 

1.19529 

0,00734 

12 

4.41 16*. 03 

1 ,8076**01 

NM 

0.99686 

0.929(5 

0.98000 

1.11244 

0.86044 

13 

4.8549"-03 

1.9528"*«1 

NM 

0.99859 

0.96671 

0.94100 

1.05088 

0.44302 

14 

5. 3749". 03 

2.0402**01 

NM 

0,99953 

0,98863 

0. 44700 

1.01701 

0.98032 

IS 

5. 0402". 03 

2.0553**01 

NM 

0.99966 

0.99259 

U.498IIU 

1.01115 

0.98680 

16 

6,)6S6"*0'' 

2.0553'*ni 

NM 

0.99V68 

0.99239 

0,44800 

1.01135 

0,48680 

17 

6,8528"-Ql 

a,0553"*oi 

NM 

0.99968 

0.99234 

0.94600 

1.01135 

(1,486811 

0 16 

7.805r*03 

2.0863**"! 

NM 

1.00900 

1,00000 

1.00000 

1,00000 

1 .OOOQO 

INPUT 

VARIAULES 

y/oei.TA,u/uo 

ASSUME 

PiPO  AND  VAN  DRIEST 

72010105  LEMI8 

PROFILE 

TABULATION 

IS 

P01NT8,  DELTA  AT  PUINT  17 

I 

Y 

PTP/P 

P/PD 

TO/TOO 

M/HD 

U/UD 

T/TD 

rho/rhod*u/ud 

1 

(1.0000**00 

1 ,00u0**00 

NM 

0.92118 

0.00000 

0.00"00 

1.84040 

0.00000 

2 

1.80T5“-04 

2.5754**00 

NM 

0.44471 

0,31559 

0.50600 

2.44314 

U. 16241 

3 

S.OlSfAOO 

3.4725"*00 

NM 

".95229 

0.18080 

0.62600 

2.71477 

0.23040 

4 

4.5226*«0a 

«,2353**00 

NM 

0.95764 

0,42780 

0.68000 

2.526M 

0 26414 

A 

7.12ia*«04 

5,5605**00 

NM 

0.96524 

0.49857 

0.70800 

2.25065 

0.33232 

W 

1,0184*-C3 

6,5562’tno 

IJM 

0.47000 

0,54558 

0,78700 

2.08084 

0.3TB21 

7 

1.6I23'>03 

8.1178**00 

NM 

0.4T660 

0,614"4 

0.80000 

1.83547 

0.45752 

8 

2.UlT"-05 

I.0154**C1 

NM 

0.48236 

0.68887 

0.88100 

1,61560 

0,51664 

4 

2.T395*-03 

1.2286**01 

NM 

0.98746 

O.V6105 

0.91700 

1.45180 

0.63161 

10 

3,10i0*-03 

1.4520**01 

NM 

0.44172 

0.83021 

0.40800 

1.24834 

0.72660 

It 

3,8572*>03 

1.64«l**01 

NM 

0,94534 

0.89760 

0.47000 

1.16782 

0,81061 

12 

U.4550*-03 

1.84T4**01 

NM 

0,44746 

0.95268 

0.98700 

1.07135 

0.41955 

13 

4,4177*-03 

2.0252**01 

NM 

0.44937 

0.98440 

0.44600 

1.02267 

0.47342 

14 

5S486’*03 

2.0553**0t 

NM 

0.94468 

0,49214 

0,94800 

1. 01135 

0.46680 

IS 

6.2224*-03 

2.0707**01 

NM 

0.449S4 

0.44618 

0.44900 

1.00568 

0.44336 

16 

6.6455*-0S 

2.0707**01 

NM 

0.49484 

0.90618 

0,44400 

1,00568 

0.44334 

0 17 

7.i0d4“-05 

2.0663**01 

NM 

1. 00000 

1.00000 

1.00000 

l.OOUOO 

1 .OOOOC 

18 

7.e544*«03 

2,0661**01 

NM 

l.UOUOO 

l.UOOOO 

1.00000 

1.00000 

1 .00000 

INPUT 

variables 

y/DELTA,U/UD 

ASSUME 

P«PD  AND  V(Ji  DRIEST 

7201-C-2 


72010JO6  lewis  PROriLE  TABULATION  20  POINTS,  DELTA  AT  POINT  15 


I 

Y 

PT2/P 

M/Pfl 

TO/TOP 

•VMO 

u/uo 

T/ID 

RmO/PHOU*U/UO 

1 

O.OOOO'yOO 

I.OOOO'tftO 

HP 

0.92IIS 

0.00000 

0. 00000 

3.62862 

0.00000 

2 

l.50J9"-O« 

2.7e97"+00 

tTP 

0.9A75A 

0.34529 

0.57400 

2,76354 

0. 20770 

i 

2.7652*-09 

S,U92’  + ftO 

MN 

0.95V4D 

0.37043 

0.60500 

2.66744 

0.22681 

A 

A.0750"-09 

S.SASA-YI'O 

NP 

0.95617 

0.42151 

0.66300 

2.47406 

0.26798 

5 

A.5A90*-0« 

5.1196"T00 

MU 

0,96917 

0.49559 

0.73600 

2,20544 

0.33371 

6 

9.T50B"-0« 

A.OOSS'YOO 

Mf 

0.96866 

0.53998 

0.77400 

2.05456 

0.37672 

7 

1,6SS2*-US 

8.l502*tno 

NN 

0.97752 

0,63679 

0.84400 

1.75664 

V. 48045 

a 

2.15S8*-0J 

9.7A50"tC0 

MM 

0.98265 

0.70076 

0.88200 

1.58417 

U.55670 

s 

2.7506*-0J 

l.20O5"»fll 

NM 

0.98824 

0.78081 

0.92200 

1.34436 

0.66123 

10 

s.j2io".os 

I.««S0*TS1 

MM 

0.99JIJ 

0.86060 

0.9SS00 

1.23143 

0.77552 

u 

.\.9Asa‘«os 

1.7I«5"A0l 

NM 

0.99721 

0.93693 

0.98200 

1.04385 

0.89775 

12 

«.1S54'<0) 

I.A8«T"T"1 

NM 

0.999S8 

0.98570 

0.94600 

1.02100 

0.97551 

U 

5.0«52"-0S 

1.95SJ"»Pl 

NM 

1.00000 

1.00000 

l.t'OOOO 

l.OflUOO 

1.00000 

1A 

5.S9Sa».0S 

KPSPE"*"! 

HM 

1.00016 

1.40  365 

i.onioo 

0.9947a 

1.00630 

0 15 

b.ia52'>QS 

l.9SAS»»0l 

NM 

1.00000 

1.00000 

l.OOOOO 

1.00000 

t.UOOOU 

U 

».7722"-0J 

1.9a«T*»0| 

NH 

0.99984 

0.99638 

0.44400 

1.00526 

0.99377 

17 

7,J107"-0S 

l.PJSJ'tOl 

NM 

1.00000 

l.OOOOO 

1.04000 

l.l|6|)00 

1,00000 

IS 

7.87S«*-Ol 

).9SAJ«»01 

NM 

1.00000 

1.00000 

l.OOOOC 

1,40000 

l.OOOOO 

19 

s.<t60a'<-as 

1.9522»»«l 

NM 

1.00016 

1.00  365 

l.ooioo 

0.99474 

1.40630 

20 

9.0«62*'01 

I.94Al"Y«l 

NM 

1.00031 

1.00732 

1.00200 

0.98947 

1.01267 

INPUT 

VAAIAULES 

Y/OLLTA,U/lJI1 

ASSUME 

PaPU  AND 

VAN  UOIEST 

72010107  LEWIS 

PHOT  ILE 

TANULATimi 

19 

points,  DELTA  At  PUINT  12 

I 

y 

PT2/P 

(>/PP 

TO/TOO 

M/MD 

u/un 

T/TP 

RhO/8Hl)U*U/UD 

1 

O.OOOO’AOO 

l.nono"+no 

||M 

0.92138 

v.unooo 

O.OOOAO 

3.21699 

u.uooou 

2 

l.SS77*-04 

2.1725*40(1 

NM 

0.94540 

0.13656 

6.54000 

2.57411 

6.20976 

3 

2.4775“-04 

2.9651**40 

NH 

0.95121 

0.18978 

6.60500 

2,40919 

0.25112 

4 

i.4017*"0« 

!.5074*YOO 

NM 

0.95580 

0.43148 

6,65200 

2.27881 

0.28621 

5 

6,8344<«94 

«.4l3l"*(T0 

(.•' 

0.96236 

■1.49389 

0.71400 

2.08992 

0.14164 

6 

9.5255"-0» 

5.16T6*+no 

NM 

0.9670 

0.539A2 

0.75500 

1.95609 

0.36597 

7 

l,507S*-O3 

6.7808’TUO 

NM 

0.97515 

0.62654 

0.82200 

1.72125 

0.47756 

8 

2.08»8*«03 

8.7091«Y40 

NM 

0.98254 

0,71614 

0.S790n 

1.H0589 

6,58179 

9 

2,6825*«03 

1.108S*«01 

III' 

0.96952 

0.81313 

0.92400 

1.30485 

0,71207 

10 

3.2720*-03 

1.35fll*+0l 

((“ 

0.99489 

o.'iniii 

0.96800 

1.14870 

6.8409S 

11 

3.8273«*03 

1.8713*A01 

UM 

0.99878 

0.97087 

0.99200 

1.0 3545 

0.95804 

0 U 

a.4l87‘«03 

1.6509«90l 

NM 

1.00600 

1.U4U00 

l.OftOOil 

l.OOOOO 

l.OOOOO 

13 

4.9655«-03 

I.6931*901 

NM 

1.00061 

1,01107 

1 .00400 

6.98217 

1.02221 

14 

5.5231"-fl3 

1,6611*401 

IlM 

1.0OOI5 

1.U0324 

1. 00100 

0.99555 

1.60548 

IS 

8,OOI2"»o3 

1.6509*401 

NM 

1.00000 

l.OOOOO 

l.OOOOO 

l.liOUOo 

l.OOOOO 

15 

6.9k36>-0S 

1,6509*401 

IlM 

l.OOOOO 

l.UUOOU 

1.00000 

1,1)0600 

1.00000 

17 

7.2231"-03 

1,6509*401 

NM 

l.OOOOO 

l.OOOOO 

1.00000 

' t.UOuOO 

l.OOOOO 

IS 

7.8083*>03 

l,65T9*»0l 

N4' 

l.OOOOO 

1.00000 

1.00000 

l.OOOOO 

1.00000 

19 

8.4234<‘-03 

1,6406*401 

NM 

0.94985 

0.99679 

0.99900 

1.00445 

0.99458 

INPUT 

VAMIA'JLLS  Y/nELTl,U2U0 

A58UME 

P4PD  AND  VAN  DP  IE  31 

72010199  LEWIS 

PROP ILE 

TABULATION 

18 

POINTS,  DELTA  AT  POINT  U 

1 

1 

PT22P 

P/PIT 

TO/100 

iVMO 

U/UO 

T/TO 

RhO/RHOO*U/UD 

1 

o.40oo*>oa 

l.OOOO*YOO 

NM 

0.92138 

0.04000 

0.00080 

2.04006 

O.OOUOU 

2 

I,5058*-04 

2,2I4u*YnO 

NM 

0.94588 

0.15046 

0.53400 

2.32172 

0.23000 

1 

1.275l"-04 

2.85n0*t«0 

NM 

0.95272 

0.41581 

u.6i too 

2.15921 

0.28297 

4 

4.66e0*«04 

l,2132*»no 

NM 

0.95610 

0.44811 

0.64600 

2.07003 

0.11087 

5 

7.3408*-04 

».9430*t00 

111' 

0.96209 

0.50630 

O.T8480 

1.93141 

0.16412 

6 

1.06l6*-03 

4.7697*»00 

IlM 

0.96786 

0.56457 

0. 756811 

1.79112 

0.42161 

7 

l.5924*-0S 

6.2453*»fl0 

HM 

0.97622 

11.65541 

0.82641) 

1.58031 

0.52005 

8 

2, 1759*. 03 

8.5992*YflO 

NM 

0.98541 

0.76861 

0.89700 

1.36190 

0,65164 

9 

2, 7067*. 01 

l,0670"f01 

NM 

0.99259 

0.87210 

0.94900 

1.18414 

0.80141 

19 

1.275l*-01 

l.2955"*01 

HM 

0.99808 

0.98420 

0. 98700 

1.04786 

0.94192 

0 II 

l,8717*-03 

l,387T*t"l 

f|M 

1,08600 

l.OOOOO 

l.OOOOO 

l.OOOOO 

1.00000 

12 

4. 4120*. 03 

l,4109“+0l 

NM 

1.60045 

1.00861 

1.00100 

0.98681 

1.01429 

11 

4.9993"-03 

1.4031*701 

NM 

1.00030 

1.00574 

1.00200 

0.99258 

1.00949 

14 

5.5T90*-01 

I.S8T7“t01 

NM 

I.QOCOO 

l.OOOOO 

l.OOOOO 

l.OOOOO 

l.OOOOO 

IS 

6.l5l2"-03 

l,388l*7fll 

HM 

0.99985 

6.9*716 

0.49900 

1.00170 

0. 99531 

16 

6.64 44*. 01 

I.S8T7*t0l 

NM 

1.09000 

1.08000 

l.OOOOO 

1 .OOUAO 

1.00080 

17 

7.2957*-03 

1.3877*70I 

NM 

1.00089 

1. 011080 

1. 00001) 

1,00000 

1.00000 

18 

7, 8566*. 03 

1.3877*70l 

11“ 

1.00600 

1.08000 

I.OOOQU 

I.OOoAO 

1,04000 

INPUT 

VAPIAItLCS  Y/OtlTA,U/ND 

assume 

RaPO  AMO  VAN  DRIEST 

I 


720 1-C 


Jitfioill  l.C«I3 

*»U0FJL£ 

TAKULATIO 

*1  26 

P01^lT5,  PFLTA  AT  PulNT  i5 

I 

T 

PT2/P 

P/PD 

Tu/TOO 

H/MO 

U/Uf) 

I/IO 

»MO/WHOI)«U/UO 

1 

u.oooo"*oi) 

1 ,ni)na"»oo 

MM 

0.42118 

O.oPuno 

0,00 000 

2.49157 

u.uooou 

2 

1 •52S7'’-04 

2.057b"*00 

O.bObbl 

0,l6b41 

o.s^*»oo 

2.6844U 

0.25179 

i 

1.155S*-04 

2.Sbbi"*no 

0.95282 

0.42UIO 

0.60000 

1.46416 

0.10544 

i 

lt,7?UO"-04 

?.92no“t('0 

n.95bb9 

0.46650 

o.oaioo 

1 .68681 

0.13951 

5 

/.ooub'-oa 

j,Uiioi"tnu 

f,M 

0.96171 

0.51677 

0,6‘>106 

1.78/06 

0.38647 

b 

1 .01 bO"-nj 

'i.0800"*nu 

ftM 

0.96694 

0.57050 

u,7«n 00 

1 .68248 

0.41981 

7 

l . 15M7"-01 

n.b7n£"tfi(j 

f»M 

0.97261 

O.bllOl 

0,7^000 

1 .56729 

0.50405 

6 

i,6sao"-oi 

S.7bOJ"«nD 

0.97824 

0.60460 

O.H'STOU 

1 .4521)4 

0.57041 

9 

1 .9«Sb”-01 

b.bSbJ"«bO 

UK' 

0.98177 

0.76163 

o.b^ioo 

1.11802 

0,65844 

10 

2. 2207". 01 

T,«9*i2“inu 

UM 

0.98815 

0.82157 

0,91600 

1.24110 

0.71687 

11 

2,SOlh".01 

8.0210"t0« 

U»‘ 

0.99227 

0.87680 

0*90500 

1.16161 

0.81151 

12 

2.7S67"-01 

0,78bb"+nO 

MM 

0,09517 

0.92061 

0.96600 

1 .10100 

0.87719 

11 

1.068b"-01 

1.07?«"t01 

NK* 

0.00790 

0,96592 

0,9^600 

1.04201 

0.94624 

m 

1.1254"-0S 

l.lllS’bOl 

Ui» 

0.00014 

0.98511 

0.99MOO 

1 .OIHOB 

U.97bl5 

D IS 

i.b217“-01 

1 ,14S9"»01 

MM 

1.00000 

1.00000 

l.uniioo 

1.00000 

1 .UOUOg 

lb 

1,0251"«01 

I.isia"+01 

UM 

1.00014 

1.00252 

0.99608 

1.00404 

17 

4,210S"-01 

i.mob'toi 

MM 

0.9008b 

0,99749 

0.9960(1 

1.00102 

0.90509 

lb 

4,400b"-01 

l.l2O5"+0t 

MM 

0.00057 

0.99252 

0,99700 

1 ,1'OOfl', 

0,98805 

10 

lt.761«"-01 

l,12«l*+01 

MK» 

0.90042 

0.99005 

0,99f>n0 

1.0U07 

0. 08413 

id 

5.081S*-01 

1.1205"t0l 

mm 

0,00057 

0.99252 

0,99700 

1 ,00005 

O.O88O5 

21 

S.72a5"-01 

1,I205*+01 

NM 

0.00057 

0.00252 

g,997MU 

1 ,0000‘i 

0,08805 

22 

b.27b4*-01 

l,1208"t01 

fJM 

0.00057 

0.99252 

0,9<»70l) 

1.00005 

0.08805 

21 

b,841b*-0l 

1,I205"*01 

MM 

0.00057 

0.90252 

0.99700 

1 .1)0005 

0.08805 

24 

7.41ll*«01 

l.llbQ’tUl 

MM 

0.09028 

0.08758 

U,99‘»00 

1. 0150 7 

U.08V22 

2S 

7,9790"-01 

1.002o"*ni 

NM 

0. 00856 

0.97S44 

0.9900U 

1.II1U07 

0.06110 

2b 

8.52b»’-01 

1.07T>("*01 

NM 

0.00814 

0.06828 

0.9A700 

1.03901 

0.04902 

INPUT 

VAOIADlCl 

Y/(1EL7*»U/ud 

A93UMC 

P«PD  AND 

VAN  DHUSt 

72U10111  LEWIS 

PROPILE 

7AHULAT10N 

22 

POINTS)  DELTA  AT  POINT  12 

1 

Y 

PT2/P 

P/PO 

TO/IOO 

H/MD 

u/uo 

7/7D 

RMD/RH004U/UD 

1 

U.OOOO'TOO 

i.oono’too 

NH 

0.92138 

0.80000 

6.00000 

2.18334 

0.00000 

2 

l,5406"-04 

2.118l"»00 

NM 

0.95168 

0.44660 

0.59500 

1,77496 

U. 31522 

1 

2.9686">04 

2.8579*700 

HW 

0.96017 

0.51360 

0.66400 

1.67119 

0.19727 

4 

4,2086*«04 

i.2on4"ffto 

HM 

0.96179 

0.55121 

O.7OOOO 

1.61271 

0.41405 

5 

8,ll66*-04 

},«47|"60V 

NM 

0.96984 

0.6I51T 

0,75700 

1,51329 

0.50021 

6 

1.0186"»01 

4,2488*700 

NM 

0.9TJ18 

0.65182 

0,78700 

1.45777 

0.51987 

7 

l,6231>-01 

5.1B0J"7O0 

NM 

0,98127 

0.74458 

0.85600 

1.32167 

0.64767 

8 

2.17S7»-01 

6,65T2*7flO 

NM 

0,98864 

0,81666 

0.91500 

l.lObOl 

0.76501 

0 

2.7191»-01 

7,9991*tOO 

NM 

0.99495 

0.92144 

0.96300 

1.08751 

0.8RSM 

1« 

8.1i4]"«l)l 

8.*BIO"7nO 

NM 

0.99848 

0,97621 

0.98900 

I.020I7 

0.96359 

1! 

J,8967“-01 

9,25B9«700 

NM 

0.99986 

0,99780 

0.94900 

1.00241 

0,99.60 

0 12 

4.6451*-01 

9,2946"70U 

M7' 

1.00090 

1.00000 

1. 00000 

l.oouno 

UOOOOO 

U 

5.0127«-0l 

9.2946*7(10 

NM 

1,00000 

1.00000 

1.00000 

l.onuoo 

1.00000 

14 

5.5914"-01 

9.2946*700 

NM 

1.09000 

1.00000 

1.00000 

1.00000 

1.00000 

IS 

6.2U4"*01 

9.2946*700 

NM 

1.00000 

1.00000 

1.00000 

1 .oDuno 

1.00000 

16 

6.748e"-0l 

0,2174*700 

MM 

0.99972 

0.99561 

0.99800 

1.00482 

0.99322 

17 

7.J575'-01 

9,1792*700 

NM 

0.99958 

0.99342 

0.99700 

1.00722 

0.98985 

18 

7.864b"-01 

9.0657*700 

NM 

0.99917 

0.98u91 

0.99400 

1.01442 

0.97987 

19 

8.4585*-01 

8,9912*700 

NM 

0,99889 

0.98261 

0,99200 

1.01921 

0.97311 

20 

9,014T*-01 

8.8447*700 

NM 

0. 99818 

0,97410 

0,98800 

1,02875 

0.46019 

21 

9.5407*-0l 

8,7169*700 

NM 

0.99793 

0.96779 

0. 98500 

1.01588 

0.95088 

22 

l,0172"-O2 

8.5268*700 

NM 

0.99711 

0,95537 

0,97900 

1 .05088 

0.93211 

INPUT 

VAP1A8LL8 

Y/DELIA,U/Ul) 

ASSUME 

PaPO  and  van  driest 

72010114  UNIS 

PKOFHE 

tabulation 

21 

POINTS,  DELTA  AT  POINT  10 

1 

Y 

PT2/P 

P/HD 

TOPTOD 

M/MD 

U/UO 

T/7D 

RHO/RHOD*U/UD 

1 

0.0000**00 

1 .O080“*00 

NM 

0.92118 

0. 00000 

(1.00000 

2.U4209 

0. 00000 

2 

l.6590“-04 

2.7872**I)0 

NM 

0.96183 

0.51614 

O.bTOOU 

1.S79I8 

0.42680 

1 

1.9715"«04 

1.20A6**80 

NM 

0.96648 

0.58564 

0,72000 

1.51150 

0,47615 

4 

7,085R*-04 

l,7742"*'l!t 

NM 

C. 97281 

0.64571 

0.77200 

1.42942 

0.54008 

5 

1.0225*-0l 

4.l8t9"t80 

NM 

0.97560 

0.68541 

0.00400 

1.37599 

0.58411 

6 

1.6055"-01 

4.9293**00 

NM 

0.98141 

0,75248 

0,85400 

1.28801 

0.66101 

7 

2.1I6T"-01 

5.«865**n0 

N*' 

0.98775 

0.81026 

0.90600 

1,1907/ 

0. 76085 

8 

2.6S24*>A1 

6,9365**00 

NM 

0.96J62 

0.90777 

0.95200 

1,09982 

0.86560 

9 

1.2448*-01 

7,7S50*+00 

NM 

0.99771 

0,96580 

0.98100 

1,01593 

0.94891 

D 19 

l.SS12‘-03 

8,3094**80 

NM 

1.00000 

1.00000 

1 .oooou 

l.OOOOO 

l.OOOOO 

11 

4.4574*-01 

8,2777**00 

NM 

0.99986 

0.99794 

U. 99900 

1,00211 

U.99g88 

12 

4,99S2*-01 

8.2457**80 

NM 

0.99973 

U.99500 

0,99800 

1.00426 

(1.94177 

13 

5.5686*>01 

8.8881**00 

NM 

0,99905 

U. 98570 

0.90100 

1 ,01487 

0.97845 

14 

6.1894«-0S 

B.0571**O0 

NM 

0.99892 

0.98368 

0.99200 

1,01699 

0.97543 

15 

6.7009*-01 

7.9650**00 

NM 

0,99851 

0,97767 

0.98900 

1.02332 

0.96646 

16 

7.2715*-01 

7,8743**«0 

NM 

0,99811 

0.97171 

0.98600 

1.02961 

0,95762 

17 

7.6S86*-01 

7,8|86“*00 

NK 

0.99784 

0.96777 

0.98400 

1.01A81 

0.95180 

IS 

b.3402“-01 

7.7850**00 

NM 

0.V9771 

0,96580 

0.98100 

1,01596 

0,94841 

19 

9,0U0*<01 

7.7262**C0 

NM 

0.99744 

0.96190 

0.98100 

1.04011 

0.94117 

20 

9.578l“-01 

7.6680**00 

NM 

0.99718 

0.95501 

0.97900 

1.04429 

0.93748 

21 

1.0m*-02 

T.6104**08 

NM 

0,99691 

0.95416 

0.97700 

1,04846 

0.93184 

INPUT 

VAPJAtlLES 

Y/DELTAiU/UD 

A$9UHC 

PsPD  AND  VAN  DRIEST 

7201. C'.4 


74J1011)  I.EMS 


I'hf'FILE  TABULATIOd  ^S  t^OlNfS,  uhLlA  A1  PhInT  PI 


I 

i 

PT2/P 

p/rn 

Tu/tcn 

1/MII 

U/ilM 

t/IO 

Phn/Rnni'*u/'uo 

1 

u,on()o"«o(i 

1 , noi'o"  ti'i) 

0.9211B 

o.ooooo 

u 6 u nn(w) 

2.1238B 

o.uoooo 

2 

l.B«17"-01l 

2,noi7"t''0 

M'"* 

O.ObOlB 

1). 51*175 

1 .61/00 

0.90621 

J 

2.a7on“-oii 

1 . 1)9111"  tno 

n.9(ilT/l 

0.55119 

1 .S«799 

0.9190b 

11 

n.ln61"-0'i 

5.795B"P10 

0.97050 

0.62527 

U . 7b 1 00 

1 .116129 

0.51179 

5 

7.1  7(i9"-oi| 

U.llll6"*l'0 

0,975hb 

0.1,8227 

i/.Ho/no 

1 . 3990A 

0.57681 

b 

9.aiBn»-oo 

0.')9?0"tH0 

0.97709 

0.69600 

1 .1767/ 

0.5998/ 

7 

1,291B"-03 

it,n794"Ai)0 

uv 

0,97915 

0.72212 

u.ti)70u 

1.19271 

U.b211b 

B 

l.»J9'l"-0J 

0.90171 

O.77o91 

U8d7rw)o 

1 .268.16 

0.68985 

<) 

2. 1921". 05 

4.59tB"»no 

fj» 

0,9Btthl 

0.81617 

O.VIO  ()(^ 

1.1H857 

0.76699 

to 

2.9il*12*-05 

7,l95T"*ni) 

MM 

0.99275 

0.89172 

O.^ObOO 

1.12091 

0.69912 

11 

l,5811".i)l 

n,07n9"*iio 

0.99b71 

0.95051 

1.05416 

. 0.92566 

12 

0.109H"-05 

n.B299"+no 

N»‘ 

0.99801 

0.97n9o 

0.«)O0  DU 

1 .02282 

0.98792 

IS 

0 ,b0b<t"-ni 

»,nono"+no 

IJM 

0.99971 

0.99572 

U. 

1.00956 

0.99195 

0 10 

li.3001"-01 

n.flniio"*oi) 

1.00000 

1 .01)000 

1 . jnnoo 

1 .OlioOb 

l.OCQOO 

IB 

l).927b"-01 

n.nBoo'too 

l|»' 

1 .ooono 

1 .uAiino 

1*00  (ion 

1 .OOOOb 

1 . ooono 

U 

b.O«ll"«(il 

».nmt"tnfl 

UP 

0.9998b 

0.99766 

U.onon 0 

1.00229 

0.99672 

17 

7.00bn“-0l 

n.6'i'ii"Tiii) 

h»> 

0,99986 

0.997B6 

1.00229 

0.99672 

in 

7.*j5m"-0J 

n.7729"«0l) 

0.99959 

0.99 159 

1,00687 

0.99020 

19 

b.ll79"-01 

n.7729"*'''0 

IJV 

0.99959 

0.99159 

0 . '>9  7 0 1) 

1.00687 

0,99020 

20 

b . ?inb"-oi 

n,702'.i"TI'0 

(,M 

0.99911 

0.98916 

U.O«»SO  D 

1.01199 

0.98175 

21 

9.1T(lS*-01 

n.n9An"*i)(i 

MM 

0.99890 

0.9810b 

0.'>«>i?0U 

1.0162/ 

0. 97920 

22 

9.e?97".0J 

B.S2«9"400 

MM 

0.99861 

0.97890 

O.OODOO 

1 .022l>2 

0,96/92 

21 

1 .0«20"-02 

B.42nb*«ftn 

fiM 

0.99822 

0.07270 

0.9^700 

1.02961 

0.95861 

INPUT 

VaPIAULEB 

Y/0EL1A,U/l>|} 

ASaUMt 

PiPO  AND 

VAIi  UAIESI 

72010119  I.C'TlS 

PHOPILE 

TAftULATlOM 

12 

POINTS,  nr.LTA  AT  PulNT  21 

1 

r 

PT2/P 

P/PP 

Tli/TOn 

H/MD 

u/im 

I/IP 

PMO/R)(OU*U/UD 

1 

0. 0000*400 

1 , 0000*400 

M'-' 

0.92118 

0.00010 

o.uoooo 

1.15775 

0.00000 

2 

1.6122*-09 

2.9892*400 

f|P 

0.95U61 

0.14U2B 

0.60200 

2.50604 

9.24022 

1 

1.0959*»09 

1.5559*400 

Ml' 

0.955)2 

0.42274 

0.65000 

2.16421 

0. 27491 

9 

9,6576*009 

9,6601*400 

NP 

0.96111 

0,49567 

0.72100 

2.12759 

9.11982 

5 

7.7Oin*-04 

6.1699*400 

MP 

0.97122 

0.57752 

0.79200 

1.88071 

0.42112 

6 

1.0012*o01 

6,9061*400 

HP 

0.97958 

0.61422 

0.81900 

1.7779/ 

9. 46064 

T 

1,7919*. 01 

8,1989*400 

11“ 

0.97964 

0.67119 

0.85800 

1.62146 

U. 52850 

a 

2,7229"-01 

9.5699*400 

N* 

0.98910 

0.71065 

0.89100 

1 ,48789 

0.59916 

9 

1.59O9*-01 

1,6822*401 

11“ 

0.98759 

41.77965 

U. 91600 

1.180)5 

0.66160 

10 

9.9926*o01 

1.1512*401 

0,98910 

0.80527 

0.92890 

1.12606 

0.69876 

u 

5. 1592* -01 

1.2269*401 

(IP 

0.99101 

0.61245 

0.94000 

1 ,27509 

0.7)720 

12 

6. 1995*. 01 

1,2816*401 

l(P 

0,99219 

D.U5I54 

0.94890 

1.21940 

0.76489 

11 

7. 0581*. 01 

1.1)25*401 

IIP 

0.99122 

0.8889} 

0.9SSOO 

1.20792 

0.79962 

19 

7.9ir9«-01 

1.1786*401 

IIP 

0,9941 1 

0.88419 

0.96100 

1.18075 

0.61189 

15 

6.7920"«01 

1.9189*401 

l|P 

0,99485 

0.84769 

0,96600 

1.15/96 

9.8)921 

16 

o.bota’-oi 

I.96«7'401 

IP' 

0.99574 

0.91416 

0.97200 

1.11050 

0.85980 

17 

1.0908*. 02 

1.5102*41)1 

li" 

0.99650 

0.92839 

0.9770!) 

1.10/4'/ 

0.88219 

la 

1.1109*. 02 

1.5609*401 

llP 

0,99725 

0,94105 

0.98200 

1.084)2 

0.99564 

19 

1.2169*. 02 

1 ,5499*401 

l|P 

0,91786 

0.95512 

0.98601 

1 .06571 

0.92529 

20 

1.5059--02 

1,6909*401 

III' 

0.99847 

0,96751 

0,991)1)1) 

t.0a70i 

9.94551 

21 

1.1971*«02 

1 .6719*401 

HP 

0,998") 

0.97/02 

0.99100 

1,1)3297 

0.4bll9 

22 

1.9*ll*-02 

1 .7265*401 

I.P 

0.9"969 

0.99112 

0.90801) 

1.00944 

0.98866 

D 21 

l.5511"-02 

1,7962*401 

11“ 

l.onooo 

l.OfluOO 

1 .1)0000 

1 .iinoOO 

1.00900 

29 

1.6517“-02 

1.7721*401 

||P 

I.OOult 

1.00u78 

1.00200 

0.99054 

1.01157 

25 

l.79l2*-02 

1.8079*401 

HP 

1,00077 

1.01712 

i.onsoo 

0.97611 

1.02919 

2o 

l,8091*-02 

1.8321*401 

HI' 

1 .uOlOO 

1.02415 

4.011700 

U,9hb79 

1.04159 

27 

l.9tB6*-02 

1.8997*401 

HP 

1.00124 

1.42779 

1 .00801) 

0. 96201 

1.04778 

2B 

1,9956"«02 

1.9221*401 

H*' 

I.0021T 

1.04956 

4.014)10 

0.91116 

1 . 08641) 

29 

2.0726“-02 

1.9906*401 

HP 

1.00295 

1.16859 

4.01900 

0.909)1 

1.1206U 

10 

2.160«"-02 

2.1915*401 

l|M 

1.00406 

1.99651 

4.02600 

0.67559 

1.17191 

11 

2. 2192*. 02 

2.2055*401 

HP 

1.00517 

I.I2U14 

4.01100 

0,64141 

1.2276/ 

12 

2.389l*-02 

2.2791*401 

HP 

1.1)0581 

1.14186 

1,01701) 

0,62186 

1.26176 

INPUT 

VAPIAULIS 

T/OlLlA,tl/Un 

ASSUHC 

PiPU  A'4p  I/AH  OPItST 

7202-A-l 


— — 

H ; 4.9 

R THETA  X in'^  : 7 - 58. 

7202 

TH/TR  : 1.0,  0.8,  0.26. 

ZPG 

AW  - MHT  - SHT 

Boundary-layer  channel.  Effectively  continuous.  W » 0.33  H « 0.272  m. 

0.1  < PO  < 1.1  MN/m^  320  < TO  < 461  K.  Air,  dew  point  215-233  K.  1.7  < RE/m  X 10’ 

® < 25. 

VOISINET  R.L.P.  and  LEE  R.E.,  1972.  Measurements  of  a Mach  4.9  zero-pressure-gradient  turbulent  boundary- 

layer  with  heat  transfer.  Part  I-Oata  compilation.  NOL  TR  72-232. 
And  Voisinet  R.L.P,,  private  coimunications,  Lee  et  al  (1966). 
Also  Lee,  Yanta  and  Leonas  (1968)  (1969),  Gates  (1973)  (CAT  7301) 

1 Th«  t«t  boundary  layor  waa  formad  on  a flat  cooper  surface  oppoalte  the  flexible  half-noiile.  The  plate 
was  2.69  m long  and  extended  upitreaai  of  the  noizle  throat  (X  ■ (1).  The  plate  Increased  in  width  from 
305  nm  at  the  throat  to  343  an  at  the  channel  exit.  The  noizle  contours  are  presented  in  table  1 of 
section  A and  the  height  of  the  parallel  section,  as  operated,  was  272  am.  The  plate  could  be  actively 
cooled  with  water  or  liquid  nitrogen,  and  the  specification  called  for  a surface  finish  with  roughness 
below  0.8  um  r.m.s.  and  waviness  less  than  S X 10'^  m/m.  The  zero  pressure  gradient  region  started  at 

X • 1.397  m and  instrumentation  could  be  attached  to  or  inserted  through  five  removable  ports  downstream 

2 of  this  point.  (A  full  description  of  the  basic  facility  is  given  by  tea  et  al.,  1966),  Axial  Pitot  surveys 

6 showed  the  flow  to  be  shock  free  with  less  than  1 X variation  of  Mach  number  in  the  test  znne.  In  a central 

region  along  the  test  plate,  about  150  inn  wide,  the  flow  did  not  exhibit  any  affects  due  to  cross>flow. 

3 Skin  friction  coefficients  measured  at  a point  0.264  m downstream  of  the  nozzle  throat  were  very  close 
to  turbulent  values  at  high  PO.  Low  pressure  tests  (PO  • 0.05  MN/n^  - PC)  gave  data  which  appeared  to 
deviate  from  turbulent  flow  prediction.  The  authors  therefore  present  only  data  for  PO  • 0,1  MN/m^  or 

4 above,  which  is  believed  to  represent  fully  turbulent  flow.  The  test  boundary  layer  passed  through  the 
strong  refleeted-wave  expansion  of  the  nozzle,  the  pressure  distribution  being  given  in  table  2 of 
section  A.  The  wall  temperature  histories  are  given  In  table  3 of  SKtion  A.  Substantial  heat-transfer 
from  the  flow  occurred  in  the  nozzle  region. 

6 Measurements  were  made  at  the  five  instrumentation  ports  centred  on  X • 1,524,  1,778,  1.981,  2.134,  2.286  m. 

7 Skin  friction  and  heat  flux  measurements  were  made  at  these  stations  while  traverses  were  made  76.2  mm 
upstream.  The  relative  positions  of  the  various  measurements,  taking  a local  zero  on  the  centre  line  at 


the  X 

-value  of  the  Pitot-probe  tip 

are: 

8 

PT2 

TAUW 

0 

PW  (a) 

PW  (b,c) 

TW 

TO 

X ; 

0 

+ 76.2 

+ 76.2 

0 

76.2 

0 (E) 

0 mm 

Z : 

+ 12.7 

0 

0 

0 

t 76.2 

- 50.8  (E) 

- 12.7  mm 

The  static  hole  diameter  was  0.79  mm,  and  well  temperature  was  measured  by  thermocouples  attached  to  the 
underside  of  the  copper  plate.  Temperature  differences  over  the  thickness  of  the  plate  were  lass  than 
1°K.  Wall  shear  stress  was  measured  using  two  PE8.  For  the  AW  and  some  MHT  teats  a Kistler  balance 
(model  322  M 107)  was  used  (Paros  1970).  For  the  SHT  and  some  MHT  tests,  a NOL  design  intended  to  operate 
in  strongly  cooled-wall  and  pressure-gradient  conditions  was  employed.  This  was  a modification  of  tho 
design  of  Bruno  et  al.  (1969),  The  floating  element  cooling  system  did  not  function,  so  that  the  temperature 
of  the  element  was  higher  than  that  of  the  surrounding  wall.  In  the  SHT  cate,  this  difference  could  be  as 
much  as  100*K  which,  the  authors  suggest,  could  result  in  the  balance  recording  a value  as  much  at  20  X 
below  the  true  wall  stress.  The  heat-flux  was  measured  with  i tharMo-pile  gauge  attached  to  the  centre 
of  each  port,  using  the  menufacturers  calibration,  (RdF  Corp,  Hudson,  New  Hampshire,  Model  20463-3.) 

7 Pitot,  TO  end  P profiles  wore  measured,  however  only  Pitot  and  TO  results,  measured  simultaneously,  are 
presented  (but  see  $ 9 below).  Two  TTP  were  used,  one  an  FCP  (Danberg  1961)  for  which  a ■ S**,  d • 1,27, 

1 • 12.7  ms,  and  the  other  an  FNP  (Yanta,  1970)  with  a chromel  / alurnel  Junction,  for  which  d > 0.02S4, 
b • 3.66  , 1 - 20  (E)  mm.  The  TPP  was  an  FPP  for  which  hj  ■ 0.127,  hj  • 0.076,  bj  ■ 2.54,  1 • 20  (E)  mm. 
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9 Any  small  differences  In  Y ^etween  the  TIP  and  the  TPP  were  eliminated  hy  the  authors  who  normalised  the 
TO  data  to  the  V values  of  the  PT2  prohe.  The  values  for  Y less  than  0.635  inm  were  obtained  by  extrapolating 
the  profile  to  meet  the  wall  temperature.  The  static  pressure  distribution  presented  1$  an  Interpolation 
giving  zero  normal  pressure  gradient  at  the  wall,  agreeing  with  the  measured  value  of  PW,  and  with  the 
values  and  trend  of  the  static  pressure  In  the  free  stream  as  determined  from  PTZ  and  the  tunnel  reservoir 
pressure  (Volsinet  et  al . 1971).  Substantial  pressure  variation  Is  only  observed  at  the  first  station,  where 
the  profile  normal  In  the  outer  part  of  the  boundary  layer  Intercepts  the  last  part  of  the  nozzle  expansion, 
to  here  reflected  at  a simple  wave,  Corre:t1ons  were  applied  to  the  Pitot  data  for  viscous  and  molecular 
effects,  and  also  for  probe-wa11  Interfarenca.  Both  corrections  were  based  on  calibration  experiments. 

11  (Source,  Appendix  A).  Sutherland's  viscosity  relation  was  used, 

12  The  editors  have  accepted  the  Interpolations  and  corrections  made  by  the  authors.  The  edge  reservoir  state 
has  been  calculated  from  the  static  pressure  and  temperature  data  with  the  Mach  number  distribution  as 
presented.  The  authors  presint  their  wall  shear  stress  and  haat  transfar  data  as  measured  on  separate 
occasions  at  the  centra  of  the  ports  ■ that  Is,  76,2  im  downstream  of  the  profiles.  The  wall  temperatura 
histories  for  these  runs  were  not  exactly  as  for  the  profile  measurements.  The  CF  and  CQ  values  prasented 
with  tha  profllts  have  been  Interpolated  by  the  editors  on  the  basis  of  ths  author's  R THETA  vsluei  alone. 

No  adjustment  his  been  nide  for  tha  small  X-difference,  introducing  a systimatlc  error  which  is,  howtvar, 
very  small  is  compared  to  the  scatter  of  the  data.  Following  tha  author's  stated  preference,  the  CF  values 
presented  for  tha  HHT  ease  are  those  manured  with  the  NOL  balance  where  possible.  For  the  AW  and  SHT, data 
it  only  ivsilabla  from  the  Kistler  end  NOL  balincas  raspectlvaly.  Where  comparison  is  possible,  the  Kiitler 
balance  appeert  to  read  syitematically  about  3 t higher.  (Skin  friction  values  for  profiles  0601,  0701, 
oaoit  0901  ind  1001  wire mtitured  with  a Kistler  balance.  The  authors  stats  thit  ths  two  balances  igreid 

to  within  S f In  eoispiritlve  miiuraminti.)  Wt  present  revised  date  for  profile  1201  (private  conMinicatlon), 

13  The  profile  sett  presented  are  distinguished  by  total  pressure  (Reynolds  mmbir),  by  the  heat  transfer  on 

14  ths  txperlMentil  wall,  and  by  the  TTP  used.  The  date  sets  are; 
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90 
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925 

100 
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42$ 

85 
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2 

FWP 

NOL 
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§ Data:  7202  0101-1502.  Pitot  and  TO  profiles  simultaneously.  NX  • 2 to  5.  CF  from  FEB,  CO  from  thermopiles, 
measured  seperately  and  with  slightly  different  thermal  histories, 

IS  Editors' comments 

This  entry  describes  the  ZPQ  ciie  which  forms  pert  of  a comprehensive  study  using  the  same  facility  and 
the  same  initrumenUtion,  The  FPO  cite  It  described  in  CAT  7304,  and  the  APR  cate  In  Voisinet  et  el.  1971. 
Taken  together,  the  three  data-sets  cover  i very  wide  range  of  lystsmatically  varied  governing  parameters. 
They  provids  the  only  fully  documented  cue  with  a wide  range  of  TW/TR  values.  Th«e  data  supersede  the 
earlier  coeiparable  tests  In  tin  tiuee  fsclllty  reported  by  Lee  et  si.  (19B8,  1969  - ZPfl),  Brott  at  al. 
(1969,  1970  - FPO).  Tabular  date  for  the  APO  (1971)  esse  ere  not  st  presint  ivillible. 

In  many  cases  lubitintlil  heat  transfer  took  piece  in  the  nozzle  region,  so  that  there  is  a downstreim 
hsit'transfar  history  effKt  in  sddltion  to  any  downstream  effect  of  the  nozzle  pressure-gridient.  Thus, 
in  the  AW  cue,  the  zero-hest-trsnifer  will  tsmpersture  is  the  TW  vslue  given  in  section  B or  tible  3, 
and  wis  determined  by  adjusting  the  will  cooling  rate  so  as  to  have  no  measurable  heat  flux  at  the 
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mtiturlny  porti.  This  idiibitic  wkII  tamptraturt,  TAU,  dlffors  noticaably  fram  tha  "flat  plata  recovery 
tanparitura"  TR.  Further  teiti  to  aistit  tha  effect  of  upstream  heat  transfer  are  reported  by  Gates 
(CAT  7301).  On  a transformed  wall-law  plot  many  of  tha  profiles  show  Inner  region  characteristics  which 
could  be  described  as  transitional. 

Static  pressure  variations  normal  to  the  test  surface  were  generally  small,  except  for  the  first  station, 
where  tha  profile  normal  extends  Into  the  last,  simple  wave,  part  of  the  nozzle  expansion.  The  reduced  data 
of  section  8 have  been  prepared  both  with  a fixed  roferenca  state  (the  D-state]  and  also  with  a varying 
prasture-baied  reference  state,  tha  tables  for  which  follow  the  normal  section  B. 

There  are  no  truly  comparable  experimants,  but  the  same  Mach  number  and  Reynolds  number  ranges  era  covered 
In  part  for  the  adiabatic  wall  cate  by  Oates  (CAT  7301},  Allen  (CAT  7303)  and  Habey  et  al.  (CAT  7402],  with 
various  geometries. 


TABLt  1 

NOZZLE  CONTOUR  COOROINATES 
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NOZZLE  WALL  PRESSURE  OiSTRIBIITION 


X (m) 

.V  (n) 

X (meters) 

Oislgn 

10'’ 

Experlnx 

0.0000 

0.01077 

0,2794 

0.02969 

0.000 

628.30 

. 

0.3810 

0.04698 

0.127 

194.04 

. 

0.6688 

0.08738 

0.267 

70.02 

. 

0,7366 

0.12970 

0,386 

29.24 

. 

0.9144 

0.16475 

0.569 

11.47 

10.  RR 

1,0668 

0.18962 

0,636 

8.26 

8.00 

1,2446 

0.21296 

0.711 

6.22 

6.04 

1,4224 

0,23107 

0.787 

6.22 

4.68 

1,6002 

0.24486 

0.864 

3.97 

3,96 

1,7780 

0,26616 

0.940 

3.32 

3.44 

1,9668 

0.26264 

1.067 

2.66 

2.67 

2,1691 

0,26836 

1.143 

2,41 

2,43 

2.3368 

0,27162 

1.194 

2.31 

2.29 

1.270 

2.20 

2.10 

1.448 

2.12 

1.99 

1.624 

2.12 

1.99 

1.702 

2.12 

2,04 

1.778 

2,12 

2.09 

1.906 

2.12 

2.04 

1.981 

2.12 

2,02 

2.067 

2.12 

2.03 

2.134 

2.12 

2.06 

2.210 

2.12 

2,11 

2,286 

2,12 

2.14 

TSatt  3 

NOZZLE  NALL  TimRATURt  OISTRIIUTION 


CAT  7202 
SERIES 

Coda 

X 

To 

\ 

0.000 

0.270 

0.467 

0.711 

X (Mtari) 
0.064  1.067  1.104 

Avirage  (<>X) 

1.440 

1.702 

1.006 

2.067 

2.210 

03  Zf6-AU 

TBl 

10. 

IS 

34a. 

307. 

306. 

101. 

207. 

207. 

207. 

207. 

207. 

207. 

207. 

207. 

207. 

01 

TOZ 

s. 

34t. 

ZM. 

207. 

200. 

20t. 

200. 

200. 

too. 

201. 

too. 

201. 

201. 

200. 

01 

T03 

1. 

34t. 

271. 

203. 

294. 

206. 

too. 

290. 

296, 

201. 

200, 

201. 

201. 

201. 

06 

T04 

6. 

34t. 

300. 

204. 

204. 

206. 

206. 

206. 

206. 

206. 

206. 

2N. 

206. 

206. 

04 

T06 

1. 

34B. 

zai. 

2S4. 

200. 

206. 

206. 

206. 

206. 

206. 

206. 

206. 

2H. 

tot. 

Oa  ZK-WIT 

Tilt 

10, 

423. 

lit. 

300. 

200. 

208. 

200. 

200, 

. 

. 

. 

100. 

too. 

200. 

07 

T07 

1. 

421. 

327. 

301. 

200. 

ZOO. 

200. 

200, 

297. 

- 

- 

102. 

101. 

301. 

OS 

TUB 

1. 

423. 

2ta. 

101. 

zoo. 

200, 

200. 

200, 

200, 

200. 

300. 

301. 

301. 

301. 

10 

TDS 

1, 

421. 

342. 

111. 

310. 

300. 

ZOO. 

290. 

200. 

ZOO. 

too. 

200. 

too. 

200, 

01 

TDIO 

1. 

421. 

300. 

102. 

301. 

200. 

200. 

209. 

200. 

200. 

too. 

200. 

zoo. 

too. 

13  ZfA-CM 

Toil 

10, 

423. 

332. 

111. 

201. 

171. 

124. 

07. 

. 

67. 

01. 

01. 

97, 

. 

11,11 

Toil 

6. 

421. 

120. 

- 

27t. 

142. 

04. 

00. 

- 

16. 

06, 

17. 

00. 

. 

11,14 

TD13 

1. 

421. 

26.. 

207, 

ito. 

H. 

66. 

04. 

- 

04. 

04, 

M. 

06, 

. 

CAT  UOi 


VOISINET 


BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  SI  UNITS 


RUN 

HD  * 

TW/TR 

RED2H 

CF  • 

H12 

H12K 

FN* 

PO* 

X * 

ROD 

FNFPO 

RED2D 

CO  • 

H)2 

H12K 

TN* 

TO* 

RZ 

TOO 

SM  * 

D2 

FI2 

H42 

D2K 

UD 

TR 

72020tVl 

4.75)3, 

0.9209 

t.55*)*40) 

8.9000*-04 

9.1155 

1.449} 

2.)160**02 

2.5577"*u2 

l.SA60"+00 

1.0124*40) 

0,91)1 

*.2*12*401 

NH 

I.S)20 

1.77*8 

2.9980**02 

*.4157**01 

INFINITE 

). 54)1*402 

0.0000 

2.7l*9*-0) 

0.0040*400 

0.626* 

5.*121*"0) 

7.6)68**02 

).2414**02 

72020102 

4.7S42 

0.9211 

1.7524*40) 

O.7000*-04 

8.157) 

1.469) 

2.4960**02 

2.5105**02 

1.7020>YOO 

1.0040*44) 

0,9942 

7,0*25*40) 

NM 

1.81)5 

1.758) 

2.9700**02 

6.1585**01 

INFINITE 

1.5247*402 

0.0000 

).07)5*-0) 

0.0000*400 

0.5728 

*.)059*-0) 

7.6201**02 

).224)**02 

7202010} 

4,7079 

0.9250 

1.779l*tO) 

S.4000*-04 

8.427) 

1.4528 

2.4410**02 

2.4611**02 

I.OOSO'tOO 

1.01)2*405 

0.9910 

7.2225*40) 

NM 

1.816) 

1.7*14 

1.0240**02 

6,4004**01 

INFINITE 

).)745«402 

0.0000 

].2210*>0) 

0.0040*400 

0.5428 

*.*9*4*>01 

7.6800**02 

1.269)**02 

72020104 

4.7910 

0.9124 

1,9555*4*) 

8.3000*'>04 

8.0701 

1.47)2 

2.5460**02 

2.4676**02 

2.0570<’aOS 

1.0190*40) 

1.0)10 

7,0659*40) 

NM 

1,7996 

1.747* 

2.9800**02 

*.1872**01 

INFINITE 

). 5709*402 

0.0000 

),4e«i*-0) 

0.0000*400 

0.5182 

7.2*6)*«0) 

7.*770**02 

1.2*60**02 

72020les 

4.0041 

0.9195 

2.1045*40) 

8.2000*>04 

8.004) 

1.4)45 

2.5210**02 

2.4671**02 

2.2100*f00 

1.0)55*405 

1.0219 

8.5751*40) 

NM 

1.8005 

1.749* 

2.9700**02 

6.2894**01 

INFINITE 

). 5)11*402 

0.0000 

).70*0*«0) 

0.0000*400 

0.5)82 

7.7278*«0) 

7. *188**02 

), 2)01**02 

72020201 

4.7S04 

0.9149 

5.1742*40) 

7.2000*-04 

9.8480 

l.)470 

1.0820**0) 

1.1949**0) 

1.4400*400 

4,0745*40) 

0.905* 

2.0020*404 

NM 

1.8442 

1.70)9 

2.9*00**02 

*.)49*«*01 

INFINITE 

5.5)70*402 

0.0009 

1.0947*-0) 

0.0008*400 

0.5249 

).9409*>Ul 

7.*174**02 

). 2)52**02 

72020202 

4.0117 

0,9204 

5.90)0*40) 

*.S500*-04 

8.5729 

1.1910 

1.1580**01 

1.1614**01 

l.7020*400 

4.9190*405 

0.9971 

2.41*4*404 

NM 

1.8250 

1.7722 

2.9570**02 

6,2)91**01 

INFINITE 

). 51)0*402 

0,0900 

2.1005*«0) 

0.0000*400 

0.49)5 

4.4849*>0) 

7,6204**02 

1.212***02 

7202020) 

4.0540 

0.9079 

*.*9«9"40) 

*,4000*»04 

6.)1B8 

l.)870 

1.1710**0) 

1,1*15**01 

I.90SO*400 

5.1780*405 

1.0002 

2.745)*404 

NM 

1.8211 

1.7690 

2.9510**02 

6.2229**01 

INFINITE 

). 55)4*402 

0,0000 

Z.4542*-0) 

0.0090*400 

0.5140 

5.0172**#) 

7.*782**V2 

). 2501**02 

72020204 

4.0092 

0.915) 

*.eoi)*40) 

*.1000*-04 

9.1178 

1.4059 

1.1810**0) 

1,2181**01 

2.0S70**00 

5.14)9*405 

0.9*9* 

2,76)8*404 

NM 

1.81)* 

1.7624 

2.9680**02 

6.1011**01 

INFINITE 

). 5459*402 

0.0040 

2.4246*.0) 

0.0000*400 

0.4767 

5.2214*-0) 

7, *551**02 

1,2427**02 

7202020S 

4.02)2 

0.9277 

6.9625*40) 

*.2000*-04 

8.62*2 

l.)975 

1,1920**0) 

1,1765**01 

2.2100*400 

5.0521*405 

1.01)2 

2.07*4*404 

NM 

1.8075 

1.7587 

2.9900**02 

6.2)57**01 

INFINITE 

), 5240*402 

0,0000 

2.561t*-0) 

0.0000*400 

0.4474 

S.4fc0**>0l 

7,*)64**02 

1.22)1**02 

72020)01 

4.0042 

0.9272 

9.5104*40) 

*.)000*.04 

10.192* 

1.1118 

2.2260**0) 

2.1958**0) 

1.4400*400 

1, 0457*400 

0.9291 

1.9000*404 

NH 

1.8496 

1.80)8 

).0200**02 

*.)420**01 

INFINITE 

), 5017*402 

0.0000 

1.7570*»0) 

4. 4000*400 

0.41)7 

3.*08l*>Vl 

7,6709**02 

1.257)**02 

72020)02 

4,0100 

4.91*5 

1.1919*404 

5.700U*>04 

8.1082 

1.1)82 

2.1410**0) 

2.)*)0**0) 

1.7020*400 

9,9751*405 

1.0000 

4.0707*404 

NM 

1.842) 

1.7907 

2.94)0**02 

6.2274**01 

INFINITE 

). 5115*402 

0.0000 

2.1702*>9) 

0.0000*400 

0.5042 

4,2405*-0) 

7.6199**02 

).2111**02 

72020)0) 

4.0045 

0,9124 

1.0)71*404 

5.8090*>04 

10.0107 

1.1489 

2.2620**0) 

2.)9)4**0) 

1.40)0*400 

1.0790*400 

0.9451 

4.2808*404 

NM 

1.8266 

1.7808 

2.9650**02 

6.2012**01 

INFINITE 

). 5550*402 

0.0000 

1.84)7*-0) 

0.9000*400 

0.471) 

).9889*-0l 

7.6805**02 

). 2497**02 

72020)04 

4.0200 

0.9207 

1.150**404 

5.6580*»04 

10.0475 

1.1579 

2.2810**0) 

2.4288**01 

2.0)70*400 

1.0)90*400 

0.9)41 

4.701)*404 

NM 

1.8262 

1.7781 

1.0210**02 

*,1546**01 

INFINITE 

1.5001*402 

0,0000 

2.0892*-*) 

0.0900*400 

0.5U09 

4.51)l*-0l 

7,TO)8**02 

}. 2811**02 

72020)0) 

4.001* 

0.91)1 

t.)252*404 

),5500*-0« 

8.506) 

1.1745 

2.1950**0) 

2.)950<*0) 

2.2100*400 

1.0022*490 

1.0000 

5.)799*409 

NM 

1.819* 

1.7707 

2,9180**02 

6,227)**01 

INFINITE 

1.4942*t02 

o.ouoo 

2,)*0S*-0) 

0.9000*400 

0.4871 

4.89)4*-U) 

7.597l**02 

1.1956**02 

7202-B-2 


CAT  noi  VOISINET  BOUNDANY  CONtllTIONB  AND  EVALUATED  DATA.  SI  UNITS. 


RUN 

X • 

RZ 

HD  * 

POO 

TOD 

TN/TR 
PW/PO 
SN  0 

72020401 
I .44Sn*400 
INflMTIE 

4.7417 
1 .0t'48*405 
1.5161*402 

0.41 18 
0.841« 

0.0000 

7202040? 

i.onso'YOO 

INFINITE 

4.7664 

1.0144*405 

3.5121*402 

0.4042 

0,4664 

0.0000 

72020401 

2.0570"*00 

INFINIIE 

4.6251 

1.0526*405 

1.5441*402 

0.4066 

1.0000 

0,0000 

72020404 

2.2l00*«00 

INFINITE 

4.7451 

1.0274*405 

1.5226*402 

0.4045 

0,4644 

0,0000 

72020501 

1.4460*400 

INFINITE 

4,6664 

5.2116*405 

1,4641*402 

0.4278 

0.4211 

o.oono 

72020502 

1.7020*400 

INFINITE 

4,6770 

5.1142*405 

1.4650*402 

0.4256 

0.4711 

fl.noflo 

7202O5O1 

1.4050*400 

INFINITE 

4.6610 

4,4664*445 

1.5004*402 

0,4246 

0.4440 

4.0000 

72020504 

2.0570*400 

INFINITE 

4.R402 

5.1664*405 

1.5016*402 

0.4224 

0.462U 

0.0040 

72020505 

2.2100*400 

INFINITE 

4,4016 

5.2275*405 

1.5056*402 

0.4246 

1.0002 

0.0000 

72020401 

1.4460*400 

INFINITE 

4.7747 

1.0027*405 

4.1512*402 

0,7645 

0.4416 

0,0004' 

72020602 

1.7020*400 

INFINITE 

4.6162 

1.0224*405 

4,1260*402 

0.7866 

0,4465 

0.0000 

72020401 

l.4050*400 

INFINITE 

4.6101 

1,0144*405 

4.1716*402 

0,7414 

0,4760 

O.OOOO 

72020604 

2.0570*400 

INFINITE 

4,6126 
1.0272*405 
4, 1541*402 

0.7466 

0.4461 

0.0000 

72020605 

2.2100*400 

INFINITE 

4.6114 

1.0164*405 

4.1414*402 

0,7465 

0.4710 

0,0000 

72020TU1 

1.4400*400 

INFINITE 

4.6226 

5.M40*405 

4.1161*402 

0,7640 

0.6566 

o.ooou 

7202O702 

1.7020*400 

infinite 

4.6612 

5.0515*405 

4.1441*442 

0.7405 

0,4616 

0.4000 

72020701 

1.4050*400 

INFINITE 

4.4156 

5.1457*405 

4.1111*402 

0,7421 

1.0012 

0.0060 

72020704 

2<0570*400 

INFINITE 

4.6642 

5.1146*405 

4.1400*402 

0,7414 

0.4624 

0,0600 

72020705 

2.2100*400 

INFINITE 

4.6404 

5.1471*405 

4.1517*402 

0.7415 

0.4466 

0,0000 

PE02M 

CF  * 

H12 

RED20 

CQ  4 

H12 

02 

PIZ 

M42 

1.6627*t01 

8.8«00"-04 

6.7507 

6.5865*t01 

HH 

1.6106 

2.7421*-03 

0.0000"400 

0.7651 

1,4554*+01 

6.2000*‘04 

7.4214 

7.8576*»03 

NM 

I.61T2 

1.4246*>01 

4. 0000*400 

0.6440 

2.1020*401 

8.iooo"-oa 

7.6275 

4.5214*401 

NM 

1.6141 

1.6670*-01 

0.6000*400 

0.6627 

2,0561*401 

6.I500*>04 

6,1617 

8.2547*401 

NM 

1,6054 

1.5661*-01 

0.6000*400 

0.6126 

4.0612*401 

7.200l)*«04 

10.2167 

2.1284*404 

NM 

1.6461 

1.64S5*«01 

0.0000*400 

0.5250 

5.4511*401 

6.500n*>U4 

4.4066 

2.4681*404 

NM 

1.6242 

2.l64t*-01 

0.0000*400 

0.4662 

5.4547*401 

6.5n00*>04 

4.2644 

2,«412*404 

NM 

1.8226 

?.2754*-fll 

0.0000*400 

0.4112 

6.4075*401 

6.180n*-04 

4.1105 

2.6447*404 

NH 

1.8251 

2.4014*-01 

0.0000*400 

0.4747 

4.6164*401 

6.I500*«04 

4.I1R4 

2.6122*404 

HM 

1.6206 

2,4427*-01 

0.0000*400 

0.4512 

1.4644*461 

1.055P"-0l 

6.6257 

6.4154"401 

7.0106*-05 

1.6247 

1.5477*-01 

0,0000*400 

0.6666 

1.4741*401 

1.0350*-01 

4,1106 

6.4101*401 

6.7600*-05 

1.6152 

1.6514*-01 

0,0000*400 

0.6414 

1.4620*401 

l,0250*-01 

6.7650 

6.4117*401 

6.S8D0*-»5 

1.6110 

1,6464*-01 

0,0000*400 

0.6410 

2,0604*401 

l.OIOO*-Ol 

6.6114 

7,2764’tPl 

6,3700*-05 

1.6016 

A.a688*«ni 

0.0000*400 

0,6021 

1.4714*t01 

l.0120*.0l 

7.250} 

6.4566*403 

6.5600"-05 

1.7416 

l.«242*-01 

0.0000*400 

0.7001 

5.7647*401 

8.0500*»04 

6.4556 

2.0146*404 

8,|000»-05 

1.6421 

l.2744*-03 

0,6000*400 

0.6117 

6,4521*401 

7.lfl00"-04 

T.570S 

2,1006*404 

4,6600*>05 

1.0260 

t.66ie*-oi 

0,0060*400 

0.7654 

6.1611*40] 

7,lO00"-O4 

7.1464 

1.1247*464 

4.6600*»05 

1.6205 

2.75H*-01 

0.0000*400 

0.7422 

7,0474*401 

6.6500*-04 

7,1165 

2,5604*404 

4.5600*o05 

1.1141 

2.4464*-01 

0.0000*400 

0.7451 

7.0271*401 

6.4000*-04 

7.4664 

2.5246*404 

4.620D*>0S 

1.6014 

2.6444*-01 

0.0000*400 

0.6640 

H12K 

PW* 

PD» 

N12K 

TD» 

D2K 

UP 

TR 

1.440) 

2.J560“+02 

2.6371"702 

1.7796 

2.4500"+02 

6.4130*701 

5.6l49"-0l 

7.b2S2"+02 

3.2152*702 

1.4601 

2,4410*702 

2.4715*702 

1.7616 

2.9370*702 

6.3222*701 

4.6441>*-0l 

7,6145*702 

1,2105*702 

1.4562 

2,4450*702 

2.4450*702 

1.7564 

2,4420*702 

6.2741*701 

7,4124«-0l 

7.6632*702 

1.24'j2*702 

1.4656 

2.4370*702 

2,4741*702 

1.7516 

2.4140*702 

6.2422*701 

7,4721*-0l 

7.6242*702 

3.2216*702 

1,3462 

1.0626*701 

1.1505*701 

1.7472 

2.4550*702 

6.0644*701 

1.6644*>03 

7.6046*702 

3.1650*702 

1.3696 

1.0640*703 

1.1215*701 

1.7751 

2.4330*702 

6.0202*701 

4.6124*-U3 

7,5870*702 

1.1660*702 

1,3445 

1,0440*701 

1.1056*701 

1.7701 

2.4540*702 

6,1141*701 

4.e749*«0l 

7,6206*702 

1.2004*702 

1.1637 

1.0410*703 

1.1110*701 

1.7721 

2.4520*702 

6.0551*701 

5.|6I1*>US 

7.6245*702 

3,2004*702 

1,1666 

1,1040*703 

1,1066*701 

1.7665 

2.4610*702 

6.0361*701 

5.3606*>03 

7,6370*702 

3.2016*702 

1.4442 

2.3350*702 

2.4746*702 

1.T733 

2.9740*702 

7,4667*701 

t>.5601*>01 

6,2722*702 

1,7471*702 

1.4471 

2.3660*702 

2.3464*702 

1.7620 

2,4760*702 

7.3117*701 

6.46bl”«Ul 

6.2604*702 

3.7724*702 

1,4461 

2.1170*702 

2.3646*702 

1.7613 

3,0100*702 

7.1660*701 

7.1012*»U1 

6.1114*702 

1.6164*702 

1.4544 

2.4110*702 

2.421'T’7U2 

1.7531 

3,0160*702 

7,3640*701 

7.660l‘>03 

6.2414*702 

1.6')14"7U2 

1.4642 

2,3630*702 

2.4440*702 

1,7462 

3.0160*702 

7.5545*701 

7,6203"-0l 

6,2757*702 

1,7640*702 

1.3461 

1,0240*703 

1,1427*701 

1.7416 

2.4640*702 

T.1164"701 

4.5215"-01 

6.2721*702 

1.7622*702 

1,3707 

1,0740*701 

1,1221*701 

1.7766 

2.4450*702 

7,2111*701 

5,0746*-0l 

8.2416*702 

3.7614*702 

1,3673 

1,0600*703 

1.0567*701 

1.7701 

1.0260*702 

7.1202*701 

5.2627*>03 

6.3505*702 

1,6205*702 

1.3674 

1.0660*701 

1.1054*701 

1.7647 

3. 0020*702 

7,1616*701 

5.6614*-03 

6.2457*702 

1.7634*702 

1.4067 

1.1160*703 

1,1171*701 

1.7564 

3.0050*702 

7,1621*701 

5.776l*-03 

6.1047*702 

1.7464*702 

7202-11-3 


CAT  7202  VOISINET  BCUNDARY  COMCiITIONS  AND  EVALUATED  DATA.  SI  UNITS. 


RUN 

HU  A 

TN/TR 

P£R2W 

CF  • 

H12 

M12K 

PN» 

PDA 

X * 

FOO 

RN/PD 

RE020 

CC  * 

h12 

H12K 

Tha 

TO* 

RZ 

TOO 

SW  4 

02 

PI2 

M4J 

D2K 

uo 

TR 

72020B0I 

0.00*7 

0.7*06 

1.2025*404 

6.7000* 

-04 

T.516- 

1.1264 

2.1610*4C1 

2.1900*401 

t.4«eo*«oo 

1.00*J*.0* 

0.0070 

4.2100*404 

4.1200* 

-05 

1.0429 

1.7*04 

1.03)0*402 

7.1067*401 

INFINITE 

«, 1511*402 

0.0000 

2.4065*-0J 

0.0000* 

400 

0.650b 

a.3725"-01 

4.2040*402 

1.7*00*402 

T202VS02 

A. 8051 

0,7092 

1.2551*404 

S.9000" 

-04 

7.4224 

1.1116 

2.22*0*401 

2,2414*401 

|.T020«+OC 

1.01*0*44* 

0.**11 

4.40***404 

4.1700* 

-05 

1.01*4 

1.7*16 

1,0270*402 

7.2*95*401 

INFINITE 

0.1**5*402 

0.0000 

2.*l0l*-01 

0.0000* 

400 

0.6071 

4.7*15'-01 

8.150**402 

1,8197*402 

?I020»«} 

*.*180 

0,0004 

1.0*54*404 

6.1000* 

-04 

7. *770 

1.15*1 

2.1510*401 

2.1510*401 

l.»0S0*A«0 

1.01*7*40* 

t.oooo 

4.014**404 

4.1200* 

-05 

1.024* 

1.7775 

1.0400*402 

7.1121*401 

INFINITE 

«.S**5*4A2 

0,0000 

2.1475'-D1 

0,0000* 

400 

0.6501 

4.5671“-01 

0, 1200*402 

1.0656*402 

rao^osoA 

*.07*0 

0.0015 

1.2100*404 

5. *500* 

-04 

0.0026 

1.1604 

2.2700*401 

2.2*40*401 

2,0:.7O"a00 

1.015**40* 

1.0021 

4.0032*404 

4. 0500* 

-05 

1.0245 

1.777* 

2, **80*402 

7.8*29*401 

infinite 

*.0010*402 

0.0000 

2.44t2*<01 

0.0000" 

400 

0.5*00 

4.esoi"-oi 

0.2S1}*402 

1.7110*402 

T2S2VB0S 

*.0550 

0.7*65 

1.2724*404 

5. *000'' 

-04 

7.701* 

1.171* 

2.2*10*401 

2.2*10*401 

2.2I00"''00 

1.0217*40* 

1.0000 

4.5414*404 

4.2200* 

-OS 

1.0112 

1.7670 

1.0500*402 

7.1200*401 

INFINITE 

4.1005*402 

0.0000 

2.*277»-01 

0.0000* 

400 

0.6256 

S.21Sl*''0l 

8.1142*402 

1.02*1*402 

72020SOI 

*.7178 

0.75L2 

1, *254*401 

1.0500* 

-01 

6.72*1 

1.4120 

2.2*40‘402 

2.624**402 

t.4«t0«700 

*.*44**40« 

0.0723 

*.2007*401 

7.0400* 

-05 

1.02*6 

1.7700 

2.9820*402 

7.6747*401 

INFINITE 

4.2*25*402 

0.0000 

}.*157*-01 

0.0000* 

400 

1.125* 

*.5219*-0l 

0.1*14*402 

1.9200*402 

TIOIONgZ 

*,705* 

0.7617 

2.t01**401 

*,*000* 

-04 

5.8817 

1.44*9 

2.1500*402 

2,4*74*402 

t.TS20»A00 

I.0I2**405 

0.4557 

7.1200*401 

7.1800* 

-05 

1.0104 

1.7621 

2.9710*402 

7,6474*401 

INFINITE 

4.2*75*402 

0.0000 

4,»5*2*«01 

0.0000* 

400 

I.OIOt 

T,4*65“-01 

8.3*06*402 

1.9011*402 

72020*01 

*.02)2 

0.7*0* 

2.1*77*401 

*.*500* 

-04 

5.7011 

1.4191 

2.1500*442 

2.4501*402 

l.OeSO’AOO 

1.0510*405 

0.*5*0 

0.0275*401 

7.2*00* 

-05 

1.014b 

1.7610 

2.9700*402 

7,55*8*401 

INFINITE 

4.2701*402 

0.0000 

4.57I6*-01 

0.0000* 

400 

1.0100 

0.0l27*-0l 

5.404**402 

1.904**402 

72010*00 

4.007* 

0.7*02 

2,47***401 

*.5500* 

-04 

5. *144 

1.4547 

3.4120*402 

2.4120*402 

2.0170''A00 

1.0250*405 

1.0000 

0.K14*401 

7.2000* 

-05 

I.«V57 

1.7545 

2. *600*402 

7.572**40) 

INFINITE 

4.257**402 

0.0000 

4,01*0*»01 

0.0000” 

400 

0.*1*7 

0.40*2*-0} 

0.1062*402 

1,0916*402 

72020*0* 

4.01*1 

0.75** 

2.5657*401 

*.5000* 

-04 

5.5*01 

1.4551 

2.4150*402 

2.4150*402 

2.2IOO*tOO 

1.0511*405 

1,0000 

0.7207*401 

*.*100* 

-1)5 

I.0V2* 

1.7507 

2.9250*402 

7,4446*401 

INFINITE 

4.22*7*402 

0.0000 

4,42«e*>01 

0.0000’ 

400 

0.9547 

0,b«SI*»Ol 

0.1**2*102 

1,0646*402 

72021001 

4. *02* 

0.7*74 

6.0010*401 

0.0000* 

-04 

7.1705 

1.1157 

1.0140*441 

1,1007*401 

UStlOOAOO 

5.1**1*405 

0,*212 

2.1411*404 

5.5000* 

-05 

1.0457 

1.7*06 

2. *4*0*442 

7,217**401 

INFINITE 

4.2011*402 

0.0000 

2.50*2*-01 

0.0000* 

400 

0.9120 

4.5740*-Ol 

6.1*2**402 

1,6415*402 

720210*2 

4, *0*0 

0,7711 

*.5177*401 

7,0000* 

• 04 

7.1741 

1.1701 

l.OlOO’tOl 

1,0*22*401 

1. 7020*400 

1.17***405 

0,4410 

2.1124*404 

5.0700* 

-05 

I.IIOI 

1.77*4 

2.9**0*402 

7.2406*401 

INFINITE 

4.2100*402 

0,0000 

2.7104*-01 

0.0000* 

too 

0.0*14 

S.1751‘-Dl 

0.1715*408 

1.«4«1*402 

7202100} 

4.2*55 

0.7*05 

7.51*0*401 

*.0500* 

-04 

*.**25 

1.10*0 

1.1020*40) 

1.1020*40} 

l.f0Sn*400 

5,I5***405 

1.0000 

2,640**404 

5,0100* 

-05 

1.022* 

1.7722 

a. *5*0*402 

7,2722*401 

INFINITE 

4.212**402 

0.0000 

1.I271*-01 

0,0000* 

400 

0.7*45 

5.7705'-01 

1, 1701*402 

1.0504*402 

72021000 

*.*017 

0,7*70 

7,94***401 

6.7000" 

• 04 

*.15*1 

1.1751 

1.0510*401 

1.0510*401 

2.0570*400 

5.4515*405 

1 .0000 

2.0674*404 

5.0800" 

-05 

1.02*4 

1.7745 

2. *600*402 

7.0044*401 

INFINITE 

4.2240*402 

0,0000 

1.1470*‘01 

0.0000* 

400 

0,074* 

b.l056*-0l 

6.4070*402 

1,05*1*402 

72021005 

4, *055 

0.7754 

7.5621*401 

6.0000* 

-04 

*.*515 

1.1017 

1.0*00*401 

1,0000*401 

2.2)00*400 

5.11*1*405 

1.0000 

2. *01**404 

4.9100* 

-05 

1.8174 

1.7*75 

2. ***0*402 

7.2007*401 

infinite 

4.1121*402 

A, 0000 

1.22*5*»01 

0,0000* 

400 

0.8001 

6.0775"-01 

0.1*21*442 

1.6677*402 

7202U0I 

4.0224 

0.21*1 

T. *050*401 

1.6500* 

•01 

I.SITT 

1.4027 

2.11*0*402 

2.11*0*402 

1. *050*400 

1.0015*405 

l.OUOO 

0. *155*401 

4.2500* 

-04 

1.7045 

1.757* 

0.5410*401 

7,5455*401 

INFINITE 

*,2**0*402 

0.0000 

5.1115*»01 

0.0000* 

too 

1.1440 

7,*lOO"-ol 

0.1*00*402 

1.6**0*402 

7202U02 

4.6157 

0.21*0 

0.2024*401 

1.0500* 

-01 

4.0450 

1.4000 

2.1500*402 

2.1500*402 

2.0570*400 

1.0141*405 

1.0000 

*.}|***40S 

1.9600* 

-04 

1.77*6 

1.7511 

•.1*10*40) 

7.4571*401 

INFINITE 

4.2114*402 

0.0000 

5.1*15*-01 

0.0000* 

too 

1.11*1 

7,0l*5*-Ol 

0.172**402 

1.0707*402 

72021101 

4.1220 

0.21*1 

0,71***401 

1.6200* 

• 01 

1.0970 

1.411* 

2,4910*402 

2.1001*402 

2.1)00*400 

1.02*1*405 

1.02*1 

*.7127*401 

4.0100* 

-04 

1,77*1 

1.7475 

0.4140*401 

7.5499*401 

INFINITE 

4.2*17*402 

0.0000 

5.*802‘«01 

0.0000* 

400 

l.0**4 

8.2Slt*-01 

0.1*01*402 

1.0*07*402 

7202-1(4 


CA1  720i  VOISIMET  B0UI4PARY  CONUITIONS  AND  tVALUAtEU  DATA.  SI  UllITS. 


RUN 

Ml)  * 

Tlri/TR 

ptpaw 

CF  • 

M12 

IM2K 

PH« 

PC* 

X • 

POD 

Ph/PD 

redrd 

CD  * 

H32 

h32k 

Tn* 

TO* 

RZ 

TOD 

5h  • 

D2 

PI2 

H42 

D2K 

UD 

TR 

720212U1 

0.9151 

0.Z237 

2.3652*«04 

1.1S50"-05 

5.5707 

1.3604 

1 . 1050"*0i 

1 . 10SO"+05 

1 .9050"*00 

5.2921**05 

1 .11000 

2.«139**04 

NH 

1.6011 

1.7715 

e,6850"»Jl 

7.2642**01 

INMMie 

0.2079**02 

O.OOOU 

3.30Rl"-03 

o.ooon"*vo 

0.9162 

5.4065"-03 

8.41U7"*02 

3.B«1<>"*02 

72021202 

0.9030 

<1.2414 

2.3004**04 

l,2000"-uS 

5.4713 

1.3577 

1 .0480**03 

1.0929**03 

2.0%70’aOO 

5.1597**05 

0.9540 

2.9354**04 

2.4600*-04 

1.6021 

1.7719 

9.4010**01 

7.33u5**01 

INFINITI 

0.26t0**02 

0.0000 

3.5354"-03 

6.0000**00 

1.0194 

5.7217"-U3 

6.4201**02 

3.8941**02 

720ei20J 

4.BS7U 

0.2279 

3.3764**04 

1.1100*-03 

3.9594 

1.1376 

1.1690"*03 

1,1494"+01 

2.2100**00 

5.101 l*t05 

1.0344 

4.0140**04 

2.5400*-04 

1.B231 

1.7662 

6.7960"*01 

7,381l**0l 

iNFINIIt 

0.221 t**02 

0.0000 

4.6620*>03 

0.0000**00 

1.0771 

6.9945"-03 

8.1671**02 

1.8589**02 

72021301 

4.A910 

0.2365 

3,8033**04 

9.9500*-04 

5.6639 

1,3264 

2.2210**03 

2.2210**01 

1.9030*700 

1 .033B**06 

1,0000 

4.7373**04 

2.2200'*04 

1.6145 

1.7641 

9,2620**01 

7.4064"*01 

JNMNItC 

0.2B5S"*02 

0.0000 

2.6557*-C3 

0.0000**00 

0.6657 

4.7075"-0l 

6,4405**02 

1,9167**02 

72021302 

0.6576 

0.2664 

3.3669**04 

l.0S50*-03 

6.4236 

1.1377 

2.2040**':3 

2.2774**03 

2.0S70**00 

1.0191**06 

0.9676 

4.6674**04 

2.1400*-04 

1.6U93 

1.7766 

1,0430**02 

7.4320**01 

tNriNlIt 

4,2506**02 

0.0000 

2.7677*-0J 

0.0000**00 

C.6S72 

4.6000">'U3 

0,3966**02 

3.6660**02 

72021303 

4.B903 

0.2604 

3.6276**04 

9.7000*-04 

6.4716 

1.3477 

2.1910**03 

2,2556**01 

2.2100**00 

1.0491**06 

0.9713 

4,9617**04 

2.1500*»U4 

1.6029 

1.7742 

9.97 (0**01 

7.2464**01 

iNriNne 

4.1906' *02 

0.0000 

2,8497*-63 

0,0600**00 

0.6437 

<',9312»-01 

e,3466**02 

3.6102**02 

72021A01 

4.7916 

0.2107 

6.9631**03 

1.7200*-03 

4.2333 

1.3606 

2.2620**02 

2.4509**02 

i.4«eo*70o 

1.0134**05 

0,9229 

7.4976**03 

4.3700*»C4 

1.7694 

1.7656 

8,2140**01 

7.6218**01 

INFINITE 

4.2620**02 

0.0000 

4.36ie*>03 

0.0000**00 

1.2249 

6.2735*-U3 

0.1672**02 

3.6960**02 

72021A02 

4. 6206 

0,2206 

7.7693**03 

1.7000"-01 

3.7397 

1.3964 

2.2510**02 

2.1766**02 

1.7020**00 

1.0174*+05 

0.9471 

6.6442**03 

3.9900*-04 

1.7617 

1.7561 

6.6760**01 

7.6089**01 

INFINITE 

4,2973**02 

O.COOO 

S.2607*>03 

0.0000**00 

1.2552 

7.3666*>01 

e.4lU9”*U2 

1.9295**02 

72021501 

4,9266 

0.2242 

2.126S**04 

1.3000*-03 

6.1920 

1.1366 

9,6710**02 

1.0967**01 

l.N4B0**00 

5.3365**05 

0.9001 

2.5494**04 

2.e30fl*>04 

1.6106 

1.7634 

e.6050'*01 

7.1706**0l 

INFTNJIC 

4.2006**02 

o.oooo 

2.9417*-03 

0.0000**00 

1.0364 

4.7990*-03 

6.3679**02 

1.6365**02 

72021502 

4.9166 

0.2263 

2.5476'*04 

1.2100*«0l 

4.6625 

1.1727 

1,0550**01 

1,0773**U3 

1.7020**00 

5.1606**05 

0.9793 

3.0946**04 

2.5900*-04 

1.7961 

1.7660 

6.9000**01 

7,3065**01 

INFINITE 

4.2659‘»02 

0.0000 

3.7463*«03 

0.0000**00 

1.0912 

5.7415*»U3 

6,429b**02 

3.6962**02 

721)2-11.5 


eVALUAltn  DATA  » PntSSURE  BASED  REFERENCt  ELOA 


NUN 

D2pn 

D2PN 

H12PD 

H12PM 

N32PC 

H32PH 

H42PD 

M42PA 

RED2PDD 

RED2Pi*b 

Rb02PPn 

RE02PWM 

DSTAh 

7202U101 

2.700‘i''-03 

2,96U3"-01 

7.8017 

7.6618 

1,8165 

1.8111 

0.6101 

0.6118 

6, 4183". 01 
6,4202".03 

1.6003".03 

l.S956*.0l 

2,3210"-02 

7202020) 

l.O505"-01 

2,0NS3"»01 

8.3511 

8.1766 

1.8090 

l.BOlO 

0.5089 

0.5100 

2.l5ir.04 

2.1446'aOA 

5.3«19".i)l 
5. 3276". 01 

1.7415'-02 

72020301 

l,BO«l"-OJ 

l.eoio'.o! 

0.9084 

8.9685 

1.8515 

1.8490 

0.4010 

0.4019 

«.0O67"tO4 

1.9997"t04 

9,793N"+o5 

9.7719-+01 

1.693A".o2 

72020S02 

2. 1700". 01 
2,176N“-01 

8.1076 

8.1076 

1.8421 

1.8421 

0.5042 

0.5002 

4,8768".04 

4.876B*a00 

) ,1414".I)4 
1,1914*. 04 

1.8097". 02 

72020303 

1.00B5"»01 

l.O9O7*-01 

8.8951 

8,9101 

1,6107 

1.8276 

0.0001 

0.0609 

l(,16ol».04 

4.1827'<t04 

1.0636". 04 
1.0618". 04 

1.7451 "-02 

720203OO 

2,15*7*-01 

2.2o7t**03 

8.6011 

8.6577 

1.8117 

1.6282 

0.4851 

0.4862 

4. 8592". 04 
4. 8499". 04 

1.1892". 04 
1.1870". 04 

1.9451'-02 

72020105 

2,1600*>0l 

2.1t0«*<03 

8,9060 

8.5060 

1.8196 

1.8196 

0.4872 

0.4872 

5,1860’*04 
5. I860". 04 

1,1267". 04 
1.3267". 04 

2,0080**02 

72020N01 

2.SO97"-01 

1.1200*-01 

7.0728 

7.0978 

1.8029 

1.8165 

0.7271 

0,7297 

6. 8507". 01 
6. 6267". 01 

1,7289". 01 
1.7228". 03 

2.ai20"*02 

72020901 

l,0l07"-gl 

2.O13fc'*01 

8,6305 

8.6551 

1.8510 

1.8*90 

0.5071 

0.5001 

2.2008". 04 
2. 2016*. 04 

5. 2464*. 01 
5.2119-.01 

1.74ie"«l)2 

72020001 

l,M10"-0l 

l,7Ol*"»0! 

6,1602 

6.1710 

l.*274 

1.8241 

0.8SJ7 

0.8552 

6, 5224". 01 
6, 5106". 01 

1.8958". 01 
1.8924*. 01 

2. 1389". 02 

72020701 

2.1*M*-0l 

2.*1A3*‘«01 

6.7776 

6.8086 

1.8*96 

1.6412 

0.7718 

0.7771 

2.1170'+O4 
2. 1273". 04 

6.C8J(1".01 
6. 0511". 01 

1.7847*. 02 

72020*01 

2,42}2*<0! 

2.N«29"-01 

7,2511 

7.2559 

1.6040 

1.6411 

0,6521 

0.6526 

4,2712".04 

4,2716**04 

1.2121". 04 
1.2118". 04 

1,7721". 02 

72020*01 

3.S]Sl‘-0i 

1).IOS**-01 

0.7101 

0.7006 

1.8188 

1.6110 

’..0661 

1,0707 

6,6470’.03 
6. 6186". 01 

2. 0151". 01 
2.0*64".Ul 

1,9698". 02 

72021001 

2.50S«*-01 

2,7171*-01 

6,0154 

6.0244 

1.8508 

1.8464 

0.9024 

0.9046 

2, 2161". 04 
2, 2108". 04 

6,2*56".u1 
6. 2805". 03 

1.65o5'.02 

72021101 

9,}112’>ol 

5,1111»«01 

3.8182 

1.8381 

1.7845 

1.7845 

1.1400 

1.1*40 

8,9458".03 
8, 9456". 03 

7, 9141". 01 
7.9)4l'.Ol 

2. 0462*. 02 

72021201 

},)00l‘*01 

1,10*}'<«OS 

5,5702 

5.570] 

1.8011 

1.8011 

0.9182 

0.9182 

I, 8175". 04 
I,8175*.04 

2. 1662*. 04 
2.16e3".04 

1.8428". 02 

72021101 

2.ei91**01 

2.*5S«*«01 

5.8614 

5.8614 

1.8146 

1.8146 

0.8856 

0,8656 

4, 7431*. 04 
4.7433".04 

>.«08l‘.O4 
1.8881*. 04 

1,6745*.02 

72021*01 

O,**12*»01 

N,TOlO*.ft'l. 

1.441* 

1.4519 

1.7941 

1.7897 

1,1976 

1.2006 

7,6778".01 

7,6589"+03 

7,ll05*.ol 

7,H29".Ul 

1,6227*. 02 

72021501 

1.02***-01 

1.2Nin«-01 

5.0047 

5.0194 

1.8168 

1.8105 

1.009* 

1.0124 

2. 6261". 04 
2.6t6i"t04 

2.j928»*04 
2. 1862*. 04 

1,6265". 02 

7^0^0^0l 


VOTSINEI 


profile  tarulation 


55  POINTS,  DELIA  AT  PulNT  RJ 


I 

y 

PT?/P 

P/PD 

TO/TOD 

M/HO 

U/UD 

T/ID 

RHO/RHOmu/UO 

1 

o.oooo'*oo 

l.OOOO’+OO 

0.00555 

0.8168b 

0.00000 

4.00000 

4.66170 

6,00000 

2 

b,1000"-05 

1.0176*+00 

0.00555 

0.85880 

0,01107 

4.07110 

4.64075 

0. 01160 

i 

1 .4500“-0n 

1.0017"+00 

0.00555 

0.84150 

0.07451 

4. 150S0 

4,58240 

0.41152 

R 

i.bO00"-04 

l,?75fl”*00 

0.00555 

0. 85170 

0.12558 

4.26424 

4.42580 

0.05406 

5 

1.9400"-1)4 

i.557R"tOO 

0.00555 

0.86144 

0.17167 

0.15140 

4,22780 

0.07560 

6 

5.18UO*-04 

1 ,0422"»no 

0.00555 

0,87160 

0.21176 

4. 42640 

4.01640 

0,40659 

7 

7,4400*.  04 

2,6581*t00 

0.00555 

0.08554 

0.26810 

U. 51600 

3.71170 

4.12611 

8 

0.7000"-04 

1.1204  '♦no 

0.00555 

0.80260 

0,20761 

4.55000 

1.5JO40 

4.14125 

R 

1.2400*-01 

1.57«3"T00 

0.00555 

0.80467 

0.12214 

4.50260 

1.17080 

0.15878 

to 

l.bllO”*01 

1.0217’AOO 

0.00555 

0.80102 

0.14067 

4.61451) 

3.25170 

0.17102 

11 

l,0410*-01 

4,1015*aOU 

0.00555 

0.80117 

0,15415 

4.62060 

1.16250 

0.18014 

12 

2.5O80*-01 

4.bl75*»00 

0.00555 

0.80254 

0.17416 

4, 65150 

1.01100 

0.10450 

13 

1,1S40'’-01 

4,0644"400 

0.00555 

0.SO401 

0,16074 

4.66620 

2.01050 

0.20585 

14 

1.7110". 01 

5,1251*t00 

0.00555 

0.80627 

0.44528 

0.68440 

2.65160 

0.21712 

15 

4,1540"-01 

5.72('l"  + 00 

0.00555 

0.80010 

0.42162 

0.74000 

2.76160 

0.22066 

lb 

4,8CiO">01 

b.017l"t00 

0.00555 

0.90125 

0.41140 

4.71240 

2.70080 

0.21686 

17 

S.loOO'-Ol 

6.1143**«0 

0.00562 

0.00154 

0.44581 

0.7240  0 

2.61/44 

0,24866 

IB 

b. 8220". 01 

7,15t8"+00 

O.OObOl 

0.00972 

0,47648 

0.75110 

2.48010 

0.27367 

14 

7.7240*«Ol 

7.AO78"tO0 

0.00701 

0.01484 

0.50208 

4.77260 

2,16700 

0.20621 

20 

a.0150*-01 

8,7bl0*+»0 

0. 00800 

0.02047 

u. 51456 

0.70450  ■ 

2.24240 

0.12206 

21 

O.OUO*-«J 

0.5024**00 

0.00000 

0.02470 

4,55165 

4.81110 

2,14470 

0.14411 

22 

l.llSl'  -il2 

1 ,n44b*T01 

o.otuoa 

0.02005 

0.S8211 

4.82000 

2.01240 

0.17199 

21 

1.1444*.02 

t.2254"y01 

0,01208 

0.01842 

0,61276 

4.86040 

1.84710 

0.42508 

2U 

1.46tb*-02 

t.llSO'yfll 

0.01424 

0,04200 

0.66215 

0.67570 

1.74860 

0. 45601 

25 

l,47O0"-02 

l.llPO'tOl 

0.01424 

0.04261 

0.6600J 

4.8740U 

1.75210 

0.45647 

2b 

l,bl25*>02 

1.4571*+01 

0,01624 

0.04765 

0.60211 

0.80050 

1.65450 

0,49115 

27 

1,8040*. 02 

1.6fl02*+01 

0,01877 

0.05210 

0.72657 

0.00560 

1.55420 

0.51547 

28 

2. 0157*. 02 

1.7505"*('1 

0.02104 

0.05654 

0.76204 

0.02050 

1.45570 

0,56298 

20 

2,1011*-02 

1.06?2"A01 

0.02620 

0.06206 

0,84d84 

o.oiboa 

1.14810 

0.641..2 

10 

2.5817*-02 

2.1370"t01 

0.01027 

0.06650 

0.6426b 

0.04000 

1. 26/74 

0,69640 

11 

2. 8141*. 02 

2.20IO"»fll 

0.01160 

0.07074 

0.87151 

4.056O0 

1.20500 

0.74309 

12 

1,1051*. 02 

2.4t«a**ni 

0.01860 

0.07461 

0.80760 

0.06660 

l.lSbOu 

0,7628b 

11 

1.1282*. 02 

2.512b*Ani 

0.04167 

0.07755 

0.01548 

4.07200 

1.12/10 

0.81167 

14 

1,5004*. 02 

2.6085’yOl 

0.04902 

0.06118 

0,01112 

4.07760 

1.00/60 

0.84607 

15 

1,0754*. 02 

2,7232**01 

0.05862 

0.08451 

0,05176 

4.08150 

1.46110 

0,80667 

lb 

4. 1574". 02 

2.A145"401 

0,06740 

0.06818 

0.06001 

4,05850 

1 .U1H7C 

0.92065 

17 

4,b511".02 

2.8511"+«1 

0.07426 

0.00081 

0.0)665 

u.ooito 

1.020*0 

4.93767 

18 

4. 9101". 02 

2.0122"t01 

U.060b2 

0.00158 

0. 06680 

U.0044U 

1.01510 

4.96044 

10 

5.2548"-02 

2.0bn2*t01 

0,06814 

0.00817 

0,00511 

0.00710 

1,04440 

4.98115 

40 

5. 5126*. 02 

2,0743*+01 

0, 00411 

0,00808 

0.00760 

0.00860 

1.00260 

0,99074 

4| 

5,7800*-02 

2.0881"+01 

1.00027 

1.00004 

0,90000 

l.oonon 

1.00024 

1.00007 

0 42 

S.T706*-02 

a.O8A0*t«l 

1,00000 

1 .<10000 

1,00000 

1.04000 

1,00060 

l.OOUOO 

41 

4,0«>52*.02 

l.n2«0*+01 

1.00752 

1.00218 

1,00670 

1.00240 

o.ooiio 

1.01880 

44 

6, 1414*. 02 

1.0223**01 

1.01185 

1.00116 

1,04567 

1.00270 

0.90410 

1.02261 

45 

b.6241*.02 

l.n22b"*01 

1.01185 

1.04456 

1.04572 

1.00110 

0.00520 

1.02211 

4b 

6. 8181*. 02 

l.OllO'tOl 

1.02145 

1.00554 

1.0U4IO 

1.00150 

0.99860 

1.U2H27 

47 

7,050«*-02 

l.noll*40i 

1,01105 

1.00611 

1.00245 

1.00360 

1.00210 

1.01439 

48 

7.2718*-o2 

1, 0000*401 

1.03622 

1.00611 

I.OUlOU 

1.00140 

1.40160 

1,01664 

40 

7.5451"-0? 

1.0011*A01 

1.01206 

1.06511 

1.00245 

1 .00100 

l.noiio 

1.01492 

50 

8,0145*-02 

2,oe74"t01 

1.04800 

1.00610 

0,00076 

1.0011 0 

l.OOoTO 

1.04524 

5! 

4.1487*-02 

2.oeio*tot 

1.05542 

1.00049 

0.00867 

1.00100 

1.00870 

1.04946 

52 

8,b7n*-02 

a.obib'toi 

1.07172 

1.06644 

0.00605 

1 .00250 

1.41164 

1.O6061 

51 

b. 8814*. 02 

2.Ob28"t01 

1,07408 

1,00642 

0,00555 

1.00240 

1.01160 

1.06269 

54 

8. 088b*. 02 

2,050b*t01 

1.07824 

1.04642 

0.00501 

1.40210 

1,41474 

1.06506 

55 

0.0744*. 02 

2,O518"t01 

1.06476 

1 .00618 

0.00401 

1.00210 

1.41614 

1,06960 

input  variables  T,U/Un,T/TO,P/PW 
AT  I><!  UAYA  iICRE  AVCRARCn 


voisintT 


fROFIte  tabulation 


«ij  poiNta,  delta  at  puInt  o 


72020202 


I 

Y 

PT2/P 

P/PO 

TO/TOD 

M/ND 

u/uo 

T/TD 

RH0/6H0D*U/UD 

1 

«,0000"*00 

l.OOOO'TOO 

0.99711 

0.64172 

0.00000 

P.U0060 

4.71930 

0.00000 

2 

6,1000"-0S 

1.0U2"tO0 

0.99711 

0.64366 

0.026P4 

0.01710 

4,71110 

0.01202 

J 

1 ,0400'-04 

1.0126't00 

0.99711 

0.64186 

0.04416 

0.09680 

4.71920 

0.02041 

A 

2.6200"-04 

l.lSOB'tOO 

0.99711 

0,61321 

0.09403 

U.2O200 

4.61130 

0.04164 

5 

J.5800"-04 

1.310l"+OC 

0.99711 

0.86019 

0.13162 

0.27870 

4.48160 

0.06196 

6 

5,S600*-0« 

l,A126”t00 

0.99V1 1 

0.87626 

0.20200 

0.41110 

4.14970 

0.09668 

7 

a.iioo*-o4 

2.47oa"*O0 

0,99711 

0.68906 

0.21382 

0,49640 

1.65160 

0,12869 

6 

1.1480*"01 

2,9Sa2"+00 

0.9971 > 

0.69347 

0.28113 

0,14110 

3.61490 

0.14671 

9 

l.7TOO*-01 

l.«516"t60 

0.99711 

0.69226 

0.31391 

0.16310 

3.44960 

0.16611 

10 

2.1120*>01 

1.7647’YOO 

0,99711 

0.69130 

0.33041 

0.60330 

3.31310 

0.16048 

It 

1.1810*-01 

4.2701"t00 

0.94711 

0.69283 

0.31112 

0.63310 

3.17110 

0.19907 

t2 

4.45S0"-01 

4.7949*»00 

0.99711 

0.89669 

0.37972 

0. 66070 

3.02710 

0.21760 

li 

5,6190"-01 

5.1170’tflO 

0.99711 

0.90076 

0.40114 

0,68160 

2.69190 

0.23610 

to 

6.6960‘-01 

6.1096’tOO 

0.99711 

0.90666 

0.43426 

0.71690 

2.72110 

0.26231 

IS 

6.0060’-01 

6.70»5‘t00 

0.99711 

0.91148 

0.41692 

0.73610 

2.60940 

0.26204 

16 

9.2060*-01 

7.1526“*00 

0.99711 

0.91621 

0.46006 

0.71640 

2.40160 

0.10302 

t7 

t.0112’-02 

7.9916M00 

0.99711 

0.42011 

0.19203 

0.77640 

2.39170 

0.12366 

la 

1.1460"«02 

B.TlSS'tOO 

0.99711 

0.92136 

0.12623 

0.79110 

2.28290 

0.34726 

19 

1.2426**02 

9.472S"AOO 

0.99711 

4.92938 

0.14933 

O.ai 160 

2.16260 

0.17074 

20 

l.Sn6‘-02 

1.1162*901 

0.997S1 

0.93408 

0.60492 

0.64740 

1.96240 

0,41017 

21 

1.7S06*-02 

1.1619*901 

0.99711 

0.94719 

6.66412 

0.67930 

1.71100 

O.SOOIS 

22 

1.9901*-02 

1.1172*901 

0,99711 

0.91281 

0.70704 

0,69910 

1.61650 

0.51411 

21 

2,2299»-02 

1.7216*901 

0.97711 

0,91800 

0.71042 

0.91760 

1.44120 

0.61192 

24 

2.449T*-02 

1.4070*901 

0.99711 

0.96199 

6,76994 

0.93220 

1.19260 

0.66746 

2i 

2.6617*'-02 

2.0620*901 

0.99721 

0.96170 

0.82629 

0.94410 

1.10660 

0.72081 

26 

2.9022>-62 

2.2101*901 

0.99741 

0.96916 

0.61977 

0.91120 

1.21430 

0.77187 

27 

1.1427’-02 

2.1711*901 

0.99761 

0.77210 

0.86342 

0,96240 

1.16660 

0.60696 

26 

1.1S41'>*02 

2.4612*901 

0,99771 

0.97141 

0.90404 

0. 96660 

1.14780 

0.64194 

29 

S.S756"-oa 

2.1711"(01 

0,99791 

0.97616 

0.92062 

0.97360 

1.11640 

0.66671 

19 

1.7661<-02 

2.644S*901 

0.99601 

0.96013 

0.93314 

0.97750 

1.09640 

0.66978 

11 

1.9959"»02 

2.7217*901 

0,99621 

0.98291 

0.94730 

0.96110 

1.07310 

0.91266 

12 

4.2426«>02 

2,7862*901 

0.99640 

0.96160 

0.91C67 

0.96110 

1.01590 

0.91146 

11 

4.4699**02 

2.8369*901 

0.99660 

0.98719 

0.96710 

0.96780 

1.D424U 

0.94630 

14 

4.7181"-02 

2.9016*901 

0.99660 

0.99017 

0.97666 

0.99120 

1.02160 

0.96111 

IS 

4.9S4I‘>62 

2.9314*901 

0.99690 

0.99176 

0.96409 

0.99300 

1.01620 

0.97416 

16 

S.115f-02 

2.9124*901 

0.99910 

0.99317 

0.96731 

0.99430 

1.01420 

0,97956 

17 

S.4067«-02 

2.9779*901 

0,99930 

0.99100 

0.99161 

0.99600 

1.00660 

0.96662 

16 

S.6S26'-02 

2.9902*901 

0,99110 

0.99644 

0.99371 

0,99710 

1.00660 

0.98967 

19 

5.9949*-02 

3.0110*901 

0.99960 

0.99811 

0.99790 

0.99690 

1.00200 

0.99671 

0 46 

6.2662<'<62 

3.0271*901 

1.00000 

1.00000 

1,00009 

1.00090 

1.00060 

1.00000 

41 

6.SS6S*>42 

3,0311*901 

1.00020 

1.00061 

1.06100 

1.00060 

0,99920 

1,00160 

42 

6.919S<'-92 

3.0161*901 

1.00014 

1.06199 

1.00112 

1.00190 

0.99360 

1,00666 

41 

7.2060«»62 

3,0769*901 

1.00070 

1.60269 

1.00626 

1.00290 

0,96940 

1.01411 

44 

7.S404*«62 

3,0631*901 

1.01316 

1.00217 

1.00603 

1.00210 

0.99300 

1,02126 

4S 

7t«ll«-02 

3.4631*901 

1.01316 

1.00366 

1.00602 

1.00290 

0.99360 

1.01264 

46 

6,26S9"«42 

3.4102*901 

1.02642 

1.0034S 

1.00161 

1.00240 

0.99720 

1.03176 

47 

6.6096'«02 

3.0376*901 

1,03929 

U 00340 

1.00170 

1.00200 

1.00066 

1.04074 

46 

6.9S12‘>'02 

1.0361*901 

1.04026 

1.00369 

1.00161 

1.00210 

1.00136 

1.04111 

INPUT  VANIASUei  Y«U/U0<TFT0iP/PH 


7202-C-3 


i 

i 

I 


UDiOioy  voisinet 


PliOfILE  tabulation  UO  PUINTS,  DELTA  AT  POINT  -<1 


I 

Y 

PT2/9 

P/PO 

Tv/ton 

.1/im 

U/IJO 

T2T0 

NHn/BMf)IJ»U/UU 

1 

o,onoo"+on 

1 ,nono“tpo 

1.00817 

o.olool 

o.uuuno 

o.uupoo 

9.79220 

O.Uilono 

2 

6, 1000'. 05 

1 ,ni72-*po 

1.00817 

0.81170 

0.U1229 

0.0701U 

9.72670 

U. 01995 

1 

l ,9200*-0u 

1 .0659*t00 

1.00817 

0.31607 

0.06229 

0.1198U 

9.69120 

U. 02867 

u 

2.b2no"-0'i 

1 ,2098“yOO 

1.00817 

0,39118 

0,10771 

0.2102U 

9.56770 

U.U5U81 

5 

1.5a»«"-09 

1 .19?5*t00 

1.00817 

0.89797 

0.19509 

0, ,10960 

9.90750 

0.UA967 

b 

b.l500"-09 

2.05n4*T0U 

1.00817 

0.86187 

0.21986 

0,90080 

9, 01 980 

U.1105S 

7 

9,910A’-09 

2.79n5*»00 

1.00817 

0.87870 

0.26951 

0,52120 

1.79000 

0.19050 

a 

l.2a50*-01 

1.0992"*00 

1.00817 

0.88216 

0,29102 

0.55290 

1.60100 

D. 15957 

<> 

l.8190*-01 

I.AATI'aiIO 

1.00817 

0.88029 

0.1IOB2 

0.57780 

1.95560 

0,16857 

10 

2.9inn"-oi 

1.7128*»nu 

1.00817 

0.88020 

0.12589 

0.59660 

1.15110 

0.17947 

M 

1.09on«-01 

9.nini"»ou 

1.00817 

0.88132 

0.3908} 

0. 61480 

1.25180 

0.19049 

12 

4.1170".01 

4.9922"*(10 

1.00817 

0.88998 

0.16274 

0.64080 

3.12080 

0.20701 

U 

5,2170*-01 

9,9592"+00 

1.00817 

0.88919 

0.18319 

0.66410 

l.oni'16 

U. 22108 

H 

4,2a40"-01 

5.9199‘tOO 

1.00817 

0.89102 

0.90280 

0.68990 

2.89120 

0.21881 

15 

7.909O»-91 

5.«2ll"+90 

1.00817 

0.09719 

0,92111 

0,70550 

2,78000 

U.25S85 

lb 

a.74io"-oi 

b.55l0"*00 

1.00817 

0.90276 

0.99709 

0.72860 

2.65570 

6. 27659 

17 

9.8120»-01 

7,aai9*Yflu 

1.00817 

0.90665 

0.96690 

0.79590 

2.55770 

0.29401 

ta 

1.09B6’-02 

7.7027"  + ll0 

1 .00817 

0.91128 

0,98789 

0.76420 

2.95190 

0.11197 

19 

l.2167"-02 

B.17T8"*00 

1.00817 

0,91591 

0,51020 

0.78210 

2,19990 

0.11554 

20 

1.18bb’>02 

9.98BB"»«0 

1.00817 

0.92266 

0.59997 

6.80770 

2.19660 

0.17071 

21 

1 .bb95"-02 

1.1115"+01 

1.00817 

0.91267 

0.59827 

0.84250 

1.98110 

0.42831 

22 

l,97ll"-02 

I.15i9"*ni 

1.00817 

0.99218 

0.65579 

0.87450 

1.77850 

0.49572 

2a 

2.2b85''-02 

i.j7Br>oi 

1.00817 

0.99982 

0.71015 

0.90010 

1.60610 

6.56506 

29 

2.59ul"-02 

i.en2"*fti 

1.00817 

0.95668 

0.76297 

0.92190 

1.46000 

0.61659 

25 

2.ai5B*>02 

2.ni29’*ni 

1.00786 

0.96200 

0.30899 

O.91840 

1.39570 

(1.70268 

2b 

i.nii*-02 

2,!95b*»01 

1.0071b 

0.96698 

0.HS127 

0.95220 

1.25120 

0.76648 

27 

1.1929"-02 

2,19A0"«ni 

1.00675 

0.97007 

0.88028 

0. 96080 

1.19110 

0.81198 

28 

1.7l04"-02 

2.51Al'«0l 

1.00625 

0.974J5 

0.90617 

0.96880 

1.19100 

0.85289 

29 

1.9977"-02 

2.b590"»ll| 

1.00575 

0.97770 

0.92787 

0,97510 

1.10990 

0.88800 

ao 

9. 2919*. 02 

2.7bbl"t01 

1.00529 

0.98106 

0.99670 

0.98060 

1.07290 

0.91876 

ii 

9.58U9*-02 

2.84T5**ni 

1.00979 

0.98458 

0.96076 

0.98510 

1.05110 

0.94147 

12 

9,8bbb*-02 

2.902O«Ani 

1.0«919 

0.98719 

0.97021 

0.98810 

1.01766 

0.95662 

13 

s.iaib'^oa 

2.91B5"*01 

1.0018} 

0.98915 

0.97625 

0,99010 

1.02906 

0.96608 

19 

5.4292*“02 

2.971b"*ni 

1.00}}} 

0.99218 

0.98216 

0.99100 

I.D2220 

0.97467 

15 

5.b982"*a2 

2.9999"ini 

1.00292 

8.99518 

0.98656 

0.99510 

1. 01780 

0.98075 

16 

b.0119"-02 

1.A276*«(11 

1.00292 

0.9971 1 

0.99122 

0.99700 

1.01176 

0.98785 

17 

6,2blb'-02 

1.(19?9"yOI 

1.00202 

0.99824 

0,99169 

0.99800 

1,00880 

0.99129 

la 

b.5532'-02 

1.051 1*+01 

1.00151 

0.9987} 

0.99507 

0.99850 

1.00690 

0.99116 

19 

6.a96b‘>02 

1.0592*T01 

I.UOIOI 

0.9992b 

0.99641 

0,99900 

1.00520 

0.99481 

90 

7.lT15‘-02 

l,0727»ini 

1.00050 

0.99987 

0.96865 

0.99970 

1.OU2I0 

0.99811 

0 91 

7,4b89».Q2 

l,Aafl9*Ani 

t.onuflo 

1.00000 

1,00000 

1. 00000 

i.nouoo 

1 ,00000 

92 

7.721l’-02 

l.OaiANOI 

0.99TJ8 

0,99984 

1.00045 

1,00000 

0.99910 

0.99828 

91 

il,9414*<02 

1.0921N0I 

0.99869 

t. 00211 

1.00020 

l.oniio 

1,00180 

0.99799 

44 

B.1171">02 

i.oeioNoi 

0.99808 

t. 00288 

1.00015 

1.00151) 

1.00210 

0.99729 

45 

8,bl21*<02 

i.oaoi'toi 

l.OOObO 

1.00144 

0.V9990 

1.00170 

1.00166 

0.99871 

9b 

a.929a'-02 

l,0770*9fll 

1.00191 

1.9014} 

0.99915 

1. 00160 

1.00456 

1.00101 

INPUT  variables  r»U/'Uf)|T/T|),P/PN 


1202-C-A 


72020^014 

VOlODEt 

PonriLE 

T8RULATI0N 

49 

POINTS,  UtLTA  AT  POINT  41 

1 

Y 

PT2/P 

P/PR 

TO/TOC 

M/MO 

u/uo 

T/IP 

RHfl/RHaL>*U/UD 

1 

u.oooo* 

.00 

1 ,nono".oo 

0,9695b 

0.01702 

0.00000 

0.00000 

4.79680 

0.00000 

2 

4.3000" 

-OS 

l.nin**oo 

U. 96986 

0.81776 

0.02843 

0.06160 

4.69540 

0.01272 

} 

1.2200" 

-04 

1 ,n3S0"Y0o 

0. 9695b 

0.81827 

0.04623 

u. 99991) 

4.66970 

0.02074 

4 

2.0100" 

-04 

1 ,o7n(,".oo 

0.96956 

0.81998 

0.U6S22 

b. 14040 

4.61410 

0.02437 

5 

1.2000" 

-04 

1 . 191S'*00 

0. 9695b 

0.84541 

4.10586 

U. 22510 

4.5216U 

0.04027 

4.3900" 

• 04 

1.1811*400 

0, 96956 

0.85215 

0.14454 

U.1022U 

4.17150 

0,0670.1 

7 

7.9200" 

-04 

2.2211*400 

0,96956 

0.87255 

0.23564 

U. 46600 

3,90420 

0.11572 

t 

i.7700" 

-04 

1.7135*400 

0,96986 

0.06170 

0.18963 

0.38660 

4.15610 

0.09018 

1 

1.1260" 

-05 

2,7804*400 

0.96986 

0.68140 

0.27460 

0.52650 

3,67620 

0.13486 

10 

1,7600" 

-01 

3.2498*400 

0.96986 

0.68090 

0.30276 

0.56480 

1.48010 

0.15735 

11 

2.2910* 

-01 

1.8295*400 

0.96986 

0.68059 

0.31823 

0.50450 

3.17360 

0,16748 

12 

3.1010* 

-01 

1.8702*400 

0,96986 

0.68155 

0.31682 

0.60650 

3.25700 

0.18050 

1) 

4.0460* 

-03 

4.2491*4110 

0,96986 

0.SS4S8 

0.35470 

0.62910 

1.14570 

0.I939U 

14 

5.1050* 

-01 

4.691$*4A0 

0,96986 

0.68656 

0.37537 

0.65300 

3.02610 

0.20921 

1$ 

6.2610* 

-03 

5.1481*400 

0,96956 

0.69281 

0.19535 

0.67500 

2.01510 

0.22450 

U 

7.4170* 

-01 

5.6264*400 

0.96986 

0.89653 

0.41530 

0.69560 

2.60540 

0.24040 

17 

4. 5780* 

-03 

6.1256*400 

0.96956 

0.90057 

0.43512 

0.71510 

2.70090 

0.25670 

U 

9.7740" 

• 03 

6.6086*400 

0.96956 

0.90*25 

0.45115 

0.73210 

2.60780 

0.27219 

19 

1.1041* 

•02 

7. 1727*400 

0.96985 

0.90910 

0.47397 

U.75070 

2.50660 

0.29023 

20 

1.2835* 

-02 

7.9113*400 

0.97041 

0.91512 

0.49953 

0. 77230 

2.39010 

0.31354 

21 

1.4041* 

• 02 

8.7784*400 

0.97101 

0.92161 

0.52784 

0.79540 

2.27070 

0.34013 

22 

1.5761* 

-02 

9.8199*400 

0.97169 

0,92971 

0.56015 

0.81820 

2.13160 

0.37263 

23 

1.6626* 

•02 

1.1644*401 

0.97276 

0.41911 

0.61246 

0.05110 

1.93200 

0.42863 

24 

2.1011* 

•02 

1,1282*401 

0.97192 

0.94620 

0.65512 

0.87460 

1.78310 

0.47781 

2S 

2.3208* 

-02 

1.8029*401 

0.97517 

0.95222 

0.69920 

0.09610 

1.64250 

0.53214 

26 

2,5690* 

•02 

1.6786*401 

0.97702 

0.95726 

0,74023 

0.91370 

1.52360 

0.58592 

27 

2.7600* 

-02 

1,8413*401 

0.97828 

0.96144 

0,77671 

0.92780 

1.42690 

0.63610 

2S 

2.9987* 

•02 

2.0131*401 

0.97991 

0.96S22 

0.81259 

0. 94040 

1.31930 

0.68807 

29 

3.2568* 

-02 

2.1686*401 

0.90158 

0.96623 

0.64411 

0.95050 

1.26790 

U. 73585 

30 

3.4666* 

•02 

2.2863*401 

0. 98103 

0.97114 

0.66722 

0.95780 

1.21900 

0.77189 

31 

3.7722* 

-02 

2.4161*401 

0.98507 

0.97562 

0,89578 

0.96690 

1. 16510 

0.61744 

32 

4.0109* 

-02 

2.8388*401 

0.90662 

0,97826 

0.41446 

0.97230 

1.13050 

6.84855 

33 

4.2019* 

-02 

2.6013*401 

0,98798 

0.96047 

0.92659 

0.97600 

1.10950 

0.86910 

34 

4,4110* 

•02 

2.6880*401 

0.98941 

0.98355 

0.94181 

U. 98070 

1.08430 

0.89440 

3$ 

4.6698* 

•02 

2,7718*401 

0.99108 

0.98627 

0.95699 

0.98510 

1.05960 

0.92140 

36 

4.9162* 

•02 

1.8512*401 

0.99273 

0.98873 

0.97082 

0.98900 

1.03/80 

0.94605 

37 

5.2428* 

•02 

2.9261*401 

0.99476 

0.99163 

0.98316 

0.99280 

1.01910 

0.9oB90 

38 

5,5291* 

•02 

2.9623*401 

0.99661 

0,99337 

0.98952 

0.99480 

1.01070 

0. 96093 

39 

5.7678* 

•02 

3,0081*401 

0.99606 

0.99516 

0.99675 

0,99710 

1.D0070 

U. 99447 

40 

6.0830* 

•02 

3.0244*401 

1,00000 

0.99820 

1.00000 

0.99910 

0.99020 

I.00U90 

0 41 

6.169S* 

•02 

3.0244*401 

1.00000 

1.08000 

1.00000 

1,00000 

1. 00000 

1.00000 

42 

6.6916* 

•02 

l.0274*4"l 

0.99690 

1.00162 

1.00050 

1.00090 

1.00080 

0.99700 

43 

6.9571* 

• 91 

1.0307*401 

0.99170 

i. 00221 

l.OflIOS 

1.00110 

1,00050 

0.99449 

44 

7.2807* 

•02 

3.0119*401 

0.99060 

1.08101 

1.00160 

1,00110 

1.00040 

0.99196 

48 

7.5152* 

• 02 

1.0387*401 

0.98604 

1.00195 

1.002*0 

1,00240 

l.OOOOO 

0.46640 

46 

7.7828* 

• 02 

1.0426*401 

0,98284 

1.08472 

1.00105 

1.00290 

. 0.99970 

0,96596 

47 

8.1268* 

-02 

1,0408*401 

0.98429 

1.00505 

1.00270 

1.0034U 

1.00140 

0.9I»2* 

48 

8.4607* 

•02 

1.0441*401 

0,98119 

1.00524 

I.U0130 

1.00120 

0.99980 

0.91453 

69 

8,9871* 

•02 

1,0625*401 

0.96422 

1.00535 

1.90617 

1.00300 

0,99490 

0.97265 

INPUT  VlNItBLES  YiU/Un»T/TO,P/PH 


7202020% 


VQI3INE1 


PROFILE  TABULATION 


01  POINTSf  DELTA  AT  PUINT  10 


I 

V 

PT?/P 

p/pn 

TO/lon 

M/MD 

u/uo 

T/IO 

RHO/RHnt)*U/UO 

1 

0.0000"*00 

1 ,00n0"*00 

1.01117 

0.84827 

0.00000 

v.uoooo 

4,79300 

0.001)00 

2 

t.l000*-05 

t.02Sl"+00 

1.01117 

0.84952 

U,019| 1 

0.08340 

4.74810 

0.01815 

1 

2,0100'-04 

l.isni’too 

1. 01117 

0.43438 

0.09147 

0.20180 

4.44120 

0.04403 

0 

J,4000"-04 

l.lSOb'tOO 

1.01117 

0.64143 

0.11882 

0.29150 

4,44980 

0.04431 

S 

4.1900*-04 

l.S8aT"*"0 

1,01117 

0.A4BT1 

0.17411 

0.14140 

4.10210 

0.0BS16 

0 

4.9100’-04 

2.1123**00 

1.01117 

0.84088 

0.22804 

0.43440 

4,00910 

0.11319 

7 

1.0290*-01 

2,7043**00 

1.01117 

0.88911 

0.24904 

0,321 70 

3.73940 

0.14039 

t 

1.4010*-01 

l.l4l8**no 

1.01117 

0.68749 

0.29361 

0.35840 

1,34600 

9,13671 

9 

2.1S40*-01 

1.4112**00 

1.01117 

4.88449 

0.11099 

0.37820 

1.45470 

0.14947 

to 

1.1330*>01 

1,8914**00 

1,01117 

0.88844 

0.11412 

0.60990 

3.29230 

0,18748 

11 

4.4380*-01 

4.1187"*00 

1.01117 

0.89143 

0.13498 

0.41500 

3.14410 

0.20313 

12 

5.5780»-01 

4,7184**00 

1,01117 

0.89309 

0,17611 

0.63720 

3.03010 

0.21831 

11 

4,7970"-01 

5,2005**no 

1.01117 

0.89900 

0.1964} 

0,67920 

2,01340 

0.2344} 

14 

7,I410«-01 

3.4S4t’*no 

1.01117 

0.90279 

0.41342 

0.69690 

2,81030 

0.23017 

13 

9.0750"-01 

4,0796**00 

1.01117 

0.90421 

0.41206 

0.71540 

2.74140 

0.24440 

U 

1,02S2*«02 

4.3918**00 

1.01317 

0.91034 

0.43140 

0.71190 

2.64100 

0.28135 

17 

t.ll77**02 

7.0348**00 

1.01117 

0.91174 

0.44847 

0.74890 

2.33340 

0.29490 

IS 

1.1493*-02 

7.99»6**00 

1.01317 

0.92031 

0.30100 

0.77620 

2.40010 

9.32744 

19 

1.499S’«02 

9.7304**00 

1.01117 

0. 91043 

0.55446 

0,81700 

2.13190 

0.38431 

20 

1.9376"-02 

1.121S**0I 

1.01117 

0.91840 

0.39940 

0.84940 

1.96330 

0. 43099 

21 

2,2iS4*>02 

1.1021**01 

1.01117 

0.94404 

0.64728 

0.87140 

1.81120 

0.48703 

22 

2.S400*«02 

1.3164**01 

1.01117 

0.93178 

0.70521 

0.89930 

1.42490 

0.34017 

21 

2.B434''>02 

l.7869**ni 

1.01117 

0,94043 

0.74219 

0. 92100 

1.44450 

0.43748 

24 

1.1110*-02 

1.9923**01 

1.01117 

0.94304 

0.80397 

0.91640 

1.13620 

0.70120 

23 

1.4262’>02 

2,2127**01 

1.01117 

0.97094 

0.83018 

0.93140 

1.23730 

0.74832 

24 

1.7M4’*02 

2.4100**01 

1.01214 

0.97325 

0.89132 

0.94420 

1.14910 

0.83432 

27 

4.094S‘>02 

2.3874**01 

1.01123 

0.97970 

0.92102 

0.97430 

1.11930 

0.88027 

2S 

4.449S*-02 

2.7229**0l 

1.01001 

0.96443 

0.94327 

0.98190 

1,07900 

0.91914 

29 

4.B222'-02 

2.8210**01 

1.00871 

0.98873 

0.94276 

0.98750 

1.03200 

0.94487 

10 

5.tS32‘‘>02 

2.9017**0t 

1.00740 

0.99208 

0.97448 

0.99180 

1.01120 

0.94891 

11 

3,19%2*-02 

2,9442**01 

1,00449 

0.99192 

0,98138 

0,99400 

1.02110 

0.97978 

1.' 

3,aOS9«'>02 

2.9918**01 

1.00317 

0.99747 

0.99194 

U. 99710 

1.01040 

0.99194 

11 

4.lS77'-02 

1,0139**01 

1.00221 

0.99874 

0.99347 

0,99840 

1.0039U 

0,99496 

0 14 

4.4344"-02 

i.04ia**oi 

1.00040 

1.00000 

l.UflOOO 

1.00000 

1,00000 

t.onooo 

IS 

4.8049*-02 

1,0574**01 

0.99704 

1.00188 

1.00240 

1.00140 

0.99760 

1.00084 

14 

7,1441*«02 

1,0406**01 

0.99411 

1.00241 

1,00444 

1. 00200 

0.99310 

1.00122 

17 

7,'j441*-02 

1.0735**01 

0,98784 

1.00142 

1.00342 

1.00270 

0,99420 

0.99429 

IS 

7,9045*-02 

1.080l**01 

0.98128 

1.00194 

1.00418 

1. 00110 

0,99.130 

0,99278 

19 

a.lS14*>02 

1.0004**01 

0.98128 

1,00414 

1.00442 

1.00110 

0.99180 

0.99248 

40 

S.4228*-02 

1,0844**01 

0.97781 

1.00340 

1.00741 

1.00410 

0,99140 

0.98814 

4| 

9.0429»-02 

1.0840“*01 

0.98014 

1.00594 

1,00702 

1,00420 

0.99440 

0.98960 

INPUt  VARIABLES 


T»U/Un,T/TO.P/HH 


7202-C-6 


7202U01  VOJSIHET  l*RoriUE  TA8UUATI0H  JS  POINTS,  DELTA  AT  POINT  JO 


I 

T 

PT2/P 

P/PD 

To/roo 

M/MD 

U/UO 

T/7t) 

HHC/NH0D*U/UD 

1 

O.OOOCtOO 

l.OOOO’tOO 

1.00000 

0,20445 

0.00000 

0. 00000 

1.14230 

0.00000 

2 

6.J00C"-05 

1.27SO»*00 

1.00000 

0. JtlOJ 

6.12214 

0.16040 

1,72450 

0.04101 

J 

1 ,4000"-04 

1.6S70«400 

1.00000 

0.J8161 

0.17*14 

0.24040 

1.42610 

0.12422 

0 

J,0400“-04 

J.62J2'400 

1.00000 

0.54512 

0.11626 

0.46100 

2.14120 

0.21601 

5 

6.4A00'-04 

4.4JOO*400 

1.00000 

0,54041 

0.15585 

0.52010 

2,llo20 

0.24347 

b 

0,0200"-04 

4.T0A4"4O0 

1.00000 

0.60414 

0.16744 

0.53700 

2.11010 

0.25210 

7 

1,IJ06“-0S 

4,S4S7"400 

l.OOOOO 

4.610*6 

0.17185 

0.54520 

12670 

0.25636 

B 

l.J5O0*-Oj 

4.06J2'400 

1.00000 

0.6170* 

0.JT401 

0.55240 

2.12410 

0.26004 

0 

1.61»0*-01 

S. 1202* too 

1.00000 

0.62712 

0.18604 

0.56240 

2.12620 

0.26474 

10 

1.0ISO»-01 

S. 2606*400 

l.OOOOO 

0.61641 

0.14188 

0.57200 

2.11050 

0.26846 

u 

2,1440"-OJ 

S.4ISO*400 

l.OOOOO 

0.642*4 

0.14785 

0.57440 

2,12460 

0.27245 

12 

4.0U0"-(IS 

6.9148*400 

1.00000 

0.6*862 

6.45144 

0.64720 

2.05030 

0.11566 

IJ 

7.4240'*-01 

8.1145*400 

1.00000 

0.74011 

0.44611 

0.64660 

1 .47160 

0.15112 

14 

0.0j60'‘*01 

O,it0?'4*4O0 

1.00000 

0.77578 

6.51817 

0,71410 

1.4*470 

0.14216 

IS 

1.2118*-02 

1.0711*401 

l.OOOOO 

0.80518 

6.57166 

0.77250 

1.41140 

0.42600 

16 

l.40BO"-02 

1.2162*401 

1.00000 

0.818*7 

6.61825 

0. 81050 

1,71660 

0.47160 

IT 

1,7S01**02 

1.1017*401 

1.00000 

0.86511 

0.65746 

0.84060 

1.61220 

0.51501 

IB 

1,OS86**02 

1 .5400*401 

1.00000 

0.88747 

0.64440 

0.86540 

1.55270 

0.55767 

10 

2.26S2'*-02 

1.7426*401 

l.OOOOO 

0.40410 

0.71814 

0.8*140 

1.45420 

0,61121 

20 

2.4O18--02 

1.0015*401 

l.OOOOO 

0.42101 

0,77218 

0.4044(1 

1.1*700 

0.65566 

21 

J.0100"»02 

2.2416*401 

1.00000 

0.44114 

0.84041 

0.4S840 

1,24680 

0.75265 

22 

1.506S**02 

2.4868*401 

1.00000 

0.45418 

0.88571 

6.41470 

1.161*0 

0.82174 

2J 

4.026T*«02 

2.7111*401 

1.00000 

0.46176 

0.42418 

0.46470 

1,08640 

0.84166 

24 

4,5J44»»02 

2.0278*401 

1.00000 

0,47150 

U. 46245 

0.48000 

1.(11680 

0,44522 

2S 

S.008O‘-02 

2,O««l*401 

1.00000 

0.4*121 

0.47180 

0.4*560 

1.02860 

0.45820 

26 

S.S446*>02 

1.0554*401 

1.00000 

0.48657 

0.4*154 

0.44040 

1.01400 

0.47671 

27 

6.0S46*«02 

1,0847*401 

1.00000 

0.44025 

0.48846 

0.44120 

1.00060 

0.48471 

28 

6.S674«>02 

1.1177*401 

I .00000 

0.44474 

0.44167 

0.44blU 

1.00510 

0.44105 

20 

7.0800»-02 

1.1101*401 

1.00000 

0.44844 

0.44567 

0.44850 

1.00570 

0.44284 

0 10 

7.5*01“-O2 

1.1570*401 

1.00000 

1.00000 

1.00000 

1.00000 

l.OOOOO 

l.OOOOO 

11 

8.0078*-02 

1.1514*401 

1 .00000 

1.00151 

0.444)0 

1.00060 

1.00100 

0.44761 

12 

6.5054"-02 

1,1128*401 

l.OOOOO 

1.00207 

0,942*7 

0.446*0 

. 1,01400 

0.48600 

11 

0.1020"-02 

1.1107*401 

l.OOOOO 

1.00276 

0.44722 

1.00040 

1.00700 

0.44155 

14 

0,5406*-02 

1.1704*401 

1.00000 

1.00164 

1,602*0 

1.00210 

0,44400 

I.OOIJO 

IS 

1.0100"-01 

1.1612*401 

l.OOOOO 

1.00526 

1.00100 

1.00260 

1.00160 

0,44920 

INPUT  VAPIAULES  Y,U/lJD,T/Tn,P/PN 


72021202  VOIStNEI  PNOPKE  TASULATlnu  it  POINTS,  DELTA  AT  PUJaT  J2 


I 

T 

■72/P 

P/PD 

TO/TOD 

ll/MD 

U/UD 

T/IC 

RHD/4H0D*U/UP 

1 

0.0000*TOO 

l,nono*too 

0.088*6 

0.22061 

o.unooo 

o.ooouo 

1.28140 

o.oooou 

2 

6.300n*-05 

l.27l4*T0g 

0.480*6 

0.12211 

0.12164 

0.16075 

1.74055 

0.0862b 

1 

l.l40fl*-04 

1.4J17*»00 

0.488*6 

0,15075 

0.14*86 

0.20120 

1.81660 

0.10548 

4 

1.6500*.04 

1 .Alhb'TOO 

0.458*6 

0.(10044 

0.1*067 

0.27560 

1,46170 

0.1145* 

5 

2,4100*-04 

2.1446"T00 

0,488*6 

0.44410 

0,24028 

0,14140 

2.04250 

0.16121 

6 

4.1400*-04 

1. *4*2*400 

0,*88*6 

0.54086 

0.12880 

0,475*0 

2.0*660 

0.21744 

7 

7 .2400"«04 

4.84*7*400 

0.988*6 

0.S854I 

0.16176 

0.52260 

2. 0*6*0 

0.24014 

8 

1.1J00*«01 

4, *211*400 

0.688*6 

0,60118 

0.17821 

0.5450(1 

2.07610 

0.25171 

4 

l.517*"-01 

5.1432*400 

0.68866 

0.61112 

0.1*750 

0,58740 

2.06610 

0.25844 

10 

1.76SO*-01 

8.2*2**400 

0.68866 

0.62044 

0.1*180 

0.565*0 

2,06410 

0.26284 

11 

2.0l40*-0l 

5,4412*400 

0,488*6 

0.62727 

0.1**8* 

0 .571*0 

2,08460 

0.26721 

12 

2.4000*-03 

5.7020*400 

U. 45846 

0.61714 

0. <11016 

0.5*600 

2,04550 

0.27515 

IS 

4.605O*-01 

6. **81*400 

0,98846 

0.67721 

0. '1851 2 

0.61*90 

1 .47070 

0.11084 

14 

;,4750*.nj 

8.1117*400 

U,080<*6 

o.ruTi 

0. 50168 

0,6*070 

0.15222 

15 

4.8610*>01 

*.6426*400 

0.45846 

0.75078 

0,54414 

0.72*90 

l,79V0b 

0.18*07 

16 

1.2022*«02 

1.0825*401 

0,98046 

0.77754 

0.57828 

0.76100 

l.MI*(^ 

0.421’.4 

17 

1.5067*-02 

1.2521*401 

0.45046 

0.81141 

0.02146 

0.74*10 

1.64100 

0.46704 

IS 

I.76S6*-02 

1.4118*401 

0,48046 

0.81810 

0.06450 

0.82*70 

1.55400 

0.51016 

14 

2.0114*-02 

1 ,5774*4(11 

0.48846 

0.06151 

0.70117 

0.555*0 

1. (46160 

0.55148 

20 

2.2604*«02 

1 .7416*401 

0,48846 

0.88217 

0.71446 

0.87*09 

1.410*0 

0.5*741 

21 

2.5147*-02 

1 ,*167*401 

0.48B46 

0.40200 

0.77725 

0. *1)010 

1.14170 

0.64147 

22 

J,0244*.02 

2,25*0*401 

0.46250 

0.42871 

0.0454} 

0.41220 

1.21580 

0.717*4 

21 

J.517T*-02 

2.531**401 

0.46614 

0.44400 

0.8460* 

0.45170 

1.12600 

0.61511 

24 

4.Q455*-02 

2.7158*401 

0,47008 

0,45*61 

0.42865 

0.464*0 

1.07460 

0.86702 

25 

4.55A3*«02 

2.8574*40| 

0.47142 

0.46461 

0.*52*6 

0.97JT0 

1.04400 

0.40814 

5.060**-02 

2, *6*5*401 

0.67T66 

0.47242 

0.47178 

0.4*149 

1.014*0 

0.44075 

27 

5.5*»7*-02 

1.0501*401 

U. 48140 

0,48045 

0.4*504 

0,4*760 

1.00510 

0.46411 

28 

6.051O*»02 

3,0*«5"401 

0.48444 

0.48624 

0.44215 

0.491*0 

0.*»6*0 

0.47744 

A.58l6*-02 

1.1011*401 

0.4*888 

0.44148 

0.4*146 

0.44460 

1.00210 

0.48120 

io 

7.04*6*-02 

1.10*7*401 

0.44271 

0.4*465 

0.4*466 

0.44640 

1.00150 

0.48564 

11 

7.6225*«02 

1,1541*401 

4.44664 

8,**#7| 

I.C0201 

0.4*470 

0.44540 

1.00045 

D 12 

».0764*-02 

5. 1417*401 

i.onoDO 

1.00000 

l.OOOOO 

1.00000 

1.00000 

1.0000(1 

IS 

8,5746*-02 

1.1170*401 

1.U0451 

1,00026 

0.44425 

1.00000 

I.U0150 

l.OOlOU 

14 

4.1182*«02 

1.110**401 

1.01016 

1,00120 

0.4*826 

l.OOUlO 

1.00410 

1.00*14 

15 

4.5451*-02 

1.1112*401 

1.00444 

t.0021* 

0.44811 

1.000*0 

1.00520 

1.00516 

16 

l.0l»6‘-01 

1.1115*401 

1.00464 

1.002*7 

0.4*816 

1.00120 

1.00570 

1.00517 

INPUT  VARIABLES  T,IJ/UO,l/TD,P/PW 
AT  li2  DATA  MCBC  AVEBAOED 


7202-C-7 


^^O^WVi  VOtSltm  PHoriLf  tabulation  34  POINTS,  DELTA  AT  PuInT  £9 


I 

Y 

"T2/P 

IVPD 

TO/TOD 

H/Mf) 

u/un 

T/IO 

RhO/PnOU*U/UO 

1 

U,0000"»00 

1 .OOflii"«no 

1 .03443 

0,24838 

o.onono 

0.00000 

1.19170 

0,04000 

2 

o.3nQ0"-0S 

t.23P?’»no 

1 .03445 

0,31544 

0.11414 

0.  1 4B8II 

1 .49950 

0.0905/ 

3 

1 ,9100"-04 

2,C2n')"*00 

1.01443 

0.43515 

0.21725 

0.31000 

2.03620 

0.15749 

4 

S.7200"“0'l 

l.llTo'tOO 

1 .03443 

0.57604 

0.13507 

0.49170 

2.15340 

0,23620 

5 

7.75l)0"-04 

4.2236"t00 

1.03445 

0.59310 

0.34997 

0.51110 

2,14950 

0.24693 

6 

l,0540"-03 

4,4072"+n0 

1.01445 

0.69268 

0.33U60 

0. 52520 

2.14540 

0.25326 

7 

1.334n“-05 

4.S338'*nu 

1.01443 

0.60801 

0.16443 

0.53120 

2,14070 

0.25766 

a 

1.5620"-ilS 

4.6826*600 

1.01445 

0.61551 

0.17115 

U. 54210 

2.13330 

0.26287 

9 

1.740P--03 

4.7513*600 

1.01445 

0.62044 

0.17422 

0.54700 

2.I1O80 

0.26483 

10 

2.172(i«-03 

4.4615*6''0 

1.01445 

0.63310 

0.18143 

0.56060 

2.13760 

0.27129 

11 

4.5570*-03 

6.0784*600 

1.03445 

0.67584 

0.42B99 

0.617O0 

2.06B4C 

0.30854 

12 

7,224'>"-03 

7.2104*600 

1.01445 

0.71493 

0.47059 

0.66540 

1 ,99930 

(1.34428 

13 

9,76l0“-05 

8,2676*600 

1.03443 

0.74B40 

0.50632 

0.70470 

1.93710 

0.37612 

14 

l,230r-02 

9.1822*60(1 

1.03445 

0.77934 

0.54142 

0.74040 

1.87010 

0.40955 

IS 

l,499f.02 

1.0630*601 

1.01443 

0.60333 

0.57875 

0,77470 

1.79180 

0.44725 

16 

l,7429"-02 

1.1901*601 

1.01443 

0.83442 

0.61140 

0,84410 

1.71930 

0.48392 

17 

1 ,99|,7".n2 

1.3323*601 

1 .01445 

0.85917 

0.63041 

0.83290 

1.63990 

0.52519 

18 

2.2411«-02 

1 .4796*601 

1.03445 

0.8T980 

0.68671 

0.85770 

1 ,56000 

0,56875 

19 

2.512l"-02 

1.6423*601 

1.03445 

O.B9908 

0.72468 

D.B8I 10 

1 .47830 

0.61655 

20 

l,0223"-02 

1 .9922*601 

1.03134 

0.92810 

U. 80024 

0.91930 

1 .31970 

0.71843 

21 

l,S123“-02 

2,3117*601 

1.U2B14 

0.94611 

0.B6347 

0, 94491) 

1.19750 

0.81126 

22 

M.025f-02 

2.3232*601 

1,02483 

0.95772 

0.90294 

0.95980 

t.lluOO 

0.87047 

23 

o.ssso'-oa 

2.7105*601 

1.02141 

0.96618 

0.93644 

0.97110 

1,47540 

0.92235 

24 

li.54S8'-02 

2.4435*601 

1.01490 

0.98131 

0.97686 

0.98730 

1.021«0 

0,98073 

25 

S.0279*-02 

2,8348*601 

1.01811 

0.97471 

0.93888 

0.97980 

1,04410 

0.95560 

26 

6.06b3**02 

3.0041*601 

1.01148 

0.98781 

0.98756 

0.99170 

1 ,00840 

0.99473 

27 

u.574ft“-02 

3,0574*601 

1.00817 

0.99197 

0.99555 

0.99620 

1,00130 

1.00304 

28 

7.0A69*-02 

1.0801*601 

1.00486 

0.99745 

0.99910 

0. 94860 

0.99860 

1,00986 

U 29 

7.5363“-02 

3.0844*601 

1.00080 

1. 00000 

1,00000 

1.041)00 

1.00000 

1.06044 

30 

B.1023"-02 

1.0811*601 

1.00559 

1.00099 

0.99945 

1.04040 

1.1)0190 

1.00408 

31 

B,5423"-02 

1.0802*601 

1.U045S 

1.00225 

0,99950 

1,00100 

1.80340 

1.00215 

32 

9.iiae*-t)2 

3,0826*601 

1.00217 

1.00111 

0.99970 

1.04160 

1 .00380 

0.99998 

33 

9.63a3"'-02 

1,0888*601 

0.99772 

1.00166 

1.00040 

1.04190 

1,00306 

0,99663 

14 

1.0278*. 01 

3,1063*601 

0,97681 

1.00475 

1,00360 

1.00300 

0.99880 

0,98099 

INPUT  VAMIAuU.3  Y,U/l)0,T/Tr),P/Pw 


?a021i0I  VOISINET  PROFILE  TABULATION  4S  POINTS,  DELTA  AT  PuINT  3t 


I 

Y 

PT2/P 

1 

0,4000*600 

1,0000*400 

2 

6.J900**05 

1.1808*400 

3 

1.1400*>04 

1.9298*400 

4 

1.6500*»U4 

2.2171*400 

5 

1.9i00*-04 

2.6458*400 

6 

2.67fl0*-04 

3,3652*400 

7 

2.9200*«04 

3,6417*400 

6 

1.6800*«04 

4.1141*400 

9 

J,9400*-04 

4,2135*400 

10 

4,7000*»04 

4,5826*400 

11 

8.2100"-04 

4.6759*400 

12 

5.4600*-04 

4, 7880*. 00 

13 

8.4690*«04 

5,0260*400 

14 

8.5100’-04 

5.3650*400 

15 

1,1100*-01 

5,5634*400 

16 

1.4IOO*>OJ 

5.7257*400 

17 

l.6S80‘>OS 

5,8940*400 

18 

l.9180*-01 

6.11*4*400 

19 

2.1970*-01 

6,5601*400 

29 

2.426a*-01 

6.5665*400 

21 

2. 7650**01 

6.7664*409 

22 

5.1690*-01 

8.6246*400 

23 

7.9170«-0J 

1.0582*401 

24 

l.0501*-02 

1.2159*401 

25 

1.2891*. 02 

1.1929*401 

26 

1.5411**02 

1.5656*401 

27 

1.7920**02 

1.7480*401 

28 

2.0561**02 

1.9481*491 

29 

2.2771’*02 

2.1044*401 

JO 

2,574J**01 

2.3056*401 

31 

1.0721**02 

2.5567*401 

12 

1.5674**02 

2.71/)5*40l 

IS 

4.0881**02 

2.8411*401 

14 

4,6017**B2 

2.98*2*401 

35 

5.1219**02 

1.0556*401 

16 

5.6|47**02 

1.0721*401 

17 

6.tO74**0l 

1.1116*401 

0 11 

6.6814**02 

1.1781*401 

19 

7.1158**0I 

1.1281*401 

40 

7.6545**02 

1.1156*401 

41 

8.1267**02 

3.8780*401 

41 

6.6474**02 

1.0558*401 

41 

9.16SI**0I 

1.0856*401 

44 

9.6761**02 

1.0256*401 

45 

l.0174**0l 

S.0U»*401 

P/P6 

To/TOO 

H/MO 

0,90009 

0.20884 

o.ooooo 

0,90009 

0.11686 

0.14099 

0.90009 

6.16862 

0.20624 

0.90009 

6.81172 

0.21110 

0,90009 

8.84121 

(1.25944 

0.90009 

0.49255 

0.10176 

0.90009 

0,50109 

0.11615 

0.99009 

0.51551 

0.11975 

0.90009 

0.51978 

0.J451J 

0.90009 

O.SlOlO 

0.16135 

0.90009 

9.S11S3 

V. 16550 

0.90009 

0.51614 

0,17041 

0.90009 

0.58680 

0.18061 

0. 90009 

0.56118 

0.19472 

0.90009 

0.57796 

0,40271 

0.90009 

0,59084 

U, 40916 

0.90009 

9,59625 

0.41572 

0.90009 

0,60622 

0,42435 

0.90009 

0.61722 

0.43117 

0.90009 

0.62654 

0,44095 

0.90009 

0.61697 

0,44817 

0,90009 

0.69524 

0.51034 

0.50009 

0.74541 

0.56845 

0.90016 

0.70240 

0.61648 

0,90252 

0.61178 

0.65597 

0.90877 

0.64276 

0,69683 

0,90681 

0.86601 

0,73749 

0,90927 

0.69200 

0.77968 

0.91125 

0.90015 

6,61112 

0.9141} 

0.92081 

0.64989 

0.92142 

0.98556 

0.69585 

0. 92660 

0.95969 

0.92291 

0.91663 

0.96996 

0,94517 

0.94196 

0.97697 

0.96137 

0.96148 

0.98619 

0.90087 

0,97199 

0,99111 

0.98160 

0,98681 

0.99675 

0. 99028 

1.00800 

t.00080 

1,00000 

t. 01197 

1.00178 

0,99261 

1.01104 

1.00194 

0.9906} 

1.96461 

i. 00541 

0,98452 

I.08J15 

1.00119 

0.98991 

1,08151 

1.00509 

0.97927 

1.11820 

1.00127 

0.97597 

1.12986 

1.00168 

0.97177 

u/un  T/TO  AHO/RmOO*U/UD 

O.OOUUU  I.2VV0C  U.UOOOV 
0.US9U  I.TO130  0.04729 
0.28140  I.BB830  U.tSSBl 
0.31940  l,9)4«0  0.1803B 
0.30290  l,9<t60U  0.16044 
0.426BO  2.000SO  0.14203 
0.44400  I. 97320  0.20200 
0.47200  1.93300  0.2I9S4 
0.47930  1,92000  0.22380 
0.49810  1.90010  0.23343 
0.30310  1.89470  0.23900 
0.30000  I.AP330  0.24282 
0.52190  1,88000  0.24987 
0.54100  1,87830  0,23922 
0,34420  1,89370  0.26342 
0.36310  1,90730  0.26663 
0.37380  1.90310  0.27110 
0.38300  1,90030  0.27706 
0.34390  1,89070  0.28369 
0.60580  1,88730  0.28889 
0.61590  I.B886I1  0.24353 
0.68430  1.79790  0.34258 
0.74100  1.69420  0.39232 
0.78230  1.61030  0.43740 
0.81470  1,54250  0.4766B 
0.84480  1.46980  0.52004 
0.87180  1,39740  0.56581 
0.846B0  1.32300  0,61635 
0.91340  1.26810  0.63637 
0.93360  1.2067O  0.70725 
0.93260  1.13070  0.77629 
0.46340  1.094CO  0.81447 
0.47500  1,06340  0.85837 
0.48230  1,04010  0.89641 
a.4«4B0  1,01030  0.93437 
0.49280  1,01880  0.94913 
0.99670  1,01300  0.97054 

1. 00000  1,00000  1.00000 

0.94060  1,01410  0.99730 
0.44990  1,01880  1.40406 
1.09000  1.03170  1.03191 
0.49860  1.03640  1.04384 
0.44890  1,04030  1.04980 
0.44740  1,04440  1.06397 
0.44720  1,04870  1.07440 


INPUT  variables 


V,U/UO,T/TO,P/PN 


7202-C-S 


7202IS0i 

VOISINET 

PROrtLE 

T66ULATJ0M 

46 

POINTS,  delta  at  point  40 

I 

Y 

PT2/P 

P/PO 

Ta/TOB 

M/Mf) 

U/UD 

T/TP 

RmO/4HOO*U/UD 

1 

0.0000" 

♦ 00 

1 .nooo’+ou 

0.97414 

0.20661 

o.unoou 

O.unuoo 

1.21810 

o.uoooo 

i 

6.1000’ 

-05 

l.4051’+00 

0.4T9S4 

0.11050 

0.14526 

0.10610 

1.64440 

0.11042 

i 

1.1400" 

-04 

1,6604’iOO 

0,97414 

0.14106 

0.17950 

0.21560 

1.72270 

0.11194 

M 

1 .4000’ 

-04 

I.4072"t00 

0.47914 

0.16117 

0,20462 

0.27170 

1.76120 

0.15091 

S 

1.4100" 

-04 

^,14n^•♦no 

0.97914 

0.19397 

0.22009 

0.10429 

1.41740 

0.16474 

6 

2.4100’ 

-04 

2.6441’tOO 

0.97914 

0.42815 

0.26107 

0.36000 

1,67270 

0.18826 

r 

2.4200’ 

-04 

2.9521’*00 

0.97914 

0.44820 

0.27094 

0.34460 

1.40110 

0.19612 

» 

1,4100’ 

-04 

l.42ii”«oa 

0.97914 

0.47307 

0.10519 

0.42130 

1.90120 

0.21674 

4.1400’ 

-04 

1.7440"t00 

0.97914 

0.49122 

0.12222 

0,44520 

1.90900 

0.22614 

to 

4.4400" 

•04 

1,6616*400 

0.97914 

0.49676 

0.12921 

0.45410 

1.90260 

0.21174 

It 

5.2100’ 

•04 

4.0644*400 

0.97914 

0.50605 

0,11007 

0,46610 

1.44250 

0.24001 

12 

5.0600’ 

• 04 

4.1254’4no 

0.97914 

0.50955 

0,14099 

0.47059 

1.90140 

0.24202 

11 

6.2500’ 

•94 

4.5441*400 

0.97914 

0.51561 

0.36201 

0.50150 

1.41040 

0. 25704 

14 

1.0600’ 

-01 

4.7417*4«0 

0.97914 

0,55209 

0.17141 

0.51640 

1.4J1I0 

U. 26162 

IS 

1.3060’ 

-01 

4.4466*400 

0.97914 

0.S61SI 

U. 17011 

0.52720 

1.46410 

0.26558 

16 

1.5660’ 

•01 

5.1054*400 

0.97914 

0.57146 

0.10476 

0.53740 

1.45000 

0.26978 

IT 

1.6160* 

•01 

5.2726*400 

0.97914 

0.56214 

0.J9174 

0.54720 

1,45120 

0,27465 

to 

2.0460’ 

-01 

5.4720*400 

0.97914 

0.59042 

0.19907 

0.5S770 

1.94520 

0.26076 

14 

2.1440’ 

•01 

5,6202*400 

0.97914 

0.59601 

0.40501 

0.56570 

1.44120 

0.26510 

20 

2.6600’ 

•01 

5,6166*400 

0.97914 

0.60656 

0.41156 

0.57570 

1.41760 

0.24095 

21 

5.2450’ 

-01 

7.2866*400 

0.97914 

0.66102 

0.46717 

0.64020 

1.67610 

0.11415 

22 

7.6670’ 

•01 

8.7571*400 

0.97914 

0.70565 

0.51551 

0.69220 

1.60260 

0.17602 

2} 

1.0401’ 

-02 

1,0152*401 

0.97914 

0.74158 

0.55715 

0.71100 

1.72960 

0,41504 

24 

1.2641’ 

-02 

1.1610*401 

0.97914 

0.77308 

0.59046 

0.76950 

1.65116 

0.45582 

2S 

1.5154’ 

•02 

1.1206*401 

0.97914 

0.60392 

0.61910 

0.60270 

1.57610 

0.44677 

26 

1.7470* 

•02 

1,4460*401 

0.97914 

0.03293 

0.64201 

0.61420 

1,44600 

0.54610 

27 

2,0460* 

-02 

1.6711*401 

0.97914 

0,05747 

0.72209 

0.06060 

1.42110 

0.54121 

26 

2.1076’ 

•02 

1.6620*401 

0.97914 

0.88026 

0.76116 

0.06550 

1.34560 

0.64447 

24 

2.5614’ 

•02 

2.0641*401 

0.97951 

0.90246 

0.00400 

0.90060 

1,27460 

0.69826 

10 

1.0«24’ 

•02 

2.4105*401 

0.96169 

0,92654 

0.07114 

0.91740 

1.15790 

0.79474 

It 

1,5776’ 

•02 

2.6412*401 

0.96174 

0,93949 

0.91266 

0.95110 

1,09100 

0.65956 

12 

4.0611’ 

•02 

2.6110*401 

0.96590 

0.95340 

0.94241 

0.96610 

1.05090 

0.90614 

11 

4.5657’ 

•02 

2.4204*401 

0.96795 

0.96221 

0.96167 

0.97420 

1.42500 

0.91626 

14 

5.0615" 

-02 

l.OtOO’401 

0.99001 

9.97115 

0.97604 

0.90110 

1.OI060 

0.96112 

15 

5.5444* 

•02 

1.0441*401 

0.99216 

0.97922 

0.98978 

0.91760 

0.94604 

0.96419 

16 

6.1024’ 

•02 

1.1014*401 

0.99462 

0.90300 

9.99065 

0.99010 

0.44410 

0.96546 

17 

6.6154* 

•02 

3.1646*401 

0.99667 

0,99005 

1.00052 

0.99550 

(1.94044 

1.00221 

16 

7.1187’ 

•02 

1,1617*401 

0.99716 

0,99209 

1.00016 

0.99610 

0,94150 

1.00196 

14 

7.6015* 

•02 

1.1642*401 

0.94667 

0,99625 

1,00045 

0.99624 

0.99550 

0,99917 

0 40 

6.1445’ 

•02 

1.1614*401 

l.ooooo 

l.ooooo 

1,00000 

1,00000 

1.40000 

l.ooooo 

41 

6.6500’ 

•02 

1.1564*401 

1,00470 

0.99967 

0,96020 

0.99970 

1. 40100 

1.00140 

42 

4.1661’ 

•02 

1.1146*401 

1,02419 

1.08220 

l'.99»52 

1.00050 

1,00840 

i;01657 

41 

4,1141" 

•02 

1.1100*401 

1.01149 

1,00375 

0,99495 

1,00100 

1.01220 

1.02206 

44 

4.6767* 

•02 

1.1244*401 

1.02429 

1,00170 

0.99465 

1.04100 

1.01240 

1.01275 

45 

4.6161’ 

• 02 

1.1177*401 

1.01741 

1.00412 

0.99611 

1,00140 

1. 01050 

1.00627 

46 

1.0166’ 

•01 

1.1141*401 

1.02069 

1.00191 

0.99564 

1.00120 

1.41120 

1.01652 

INfUT  VAHIAKIES  Y,U/()B<T/TO#f/»'N 


7203-A-l 


axisvmmetric 

M : 7.4 

R THETA  X 10"^  : 20  - 60 

/zuo 

i 

TW  / TR  i 0.32  - 0.47 

7Pn  - <MT 

Axl-tymmatric  contoured  nozzia.  Running  time  2*3  mlnutat.  D ■ 1.07,  L •>  10  m. 

1.2  < PO  < 6.7  m/v?,  700  < TO  < 1060  K.  Air,  dawpoint  205  X.  1.6  < RE/m  X 10‘®  < 

14. 

HOPKINS  E.J.  and  KEENER  E.R.  1972  Prattura  gradient  affacti  on  hypertonic  turbulent  tkin  friction  and 
boundary  layer  profllat.  AIAA  J.  10,  1141>1142. 

_And  private  communicatlont.  Alto  Keener  A Hopkint  (1969,  1973) 

1 Thi  tut  boundiry  layer  wai  formad  on  the  wall  of  an  axlayaiMtrlc  tunnti  fed  by  a contoured  nozzit. 

A aalactlon  from  tha  full  nozzia  contour  gaoMtrIcal  data  la  given  In  Table  1.  from  which  It  may  be 
tun  that  tha  teat  taction  It  tllghtly  divergent.  Tha  tait  itatlon  wat  10,13  it  downitraam  of  tha  throat, 

2 which  wat  uncoolad.  Tha  turfaca  finith  waa  imooth  to  0,8  um.  Tha  tatt  taction  flow  wat  turvayad  with 

3 Pitot  rakat  and  'wat  not  entirely  uniform  but  relatively  to  for  thit  typo  of  facility'.  No  obsarvatlont 

4 ware  made  to  datanalna  petition  of  natural  trantitlon.  Tha  tattt  ware  made  under  ZP6  or  near  ZPG 
conditlont  2.7  m downttraam  of  tha  ttart  of  tha  tatt  taction,  after  tha  nozzia  axpantlon,  predominately 
timpla  wave,  wat  complata.  (The  downttraam  part  of  tha  throat  wat  orobablv  actively  cooled,  keeping  the 
wall  tamparaturo  In  tha  region  of  sno  - 3B0  K.) 

6 An  Inttrumantatlon  panel  about  0,3  m long  carriad  all  tha  maaiuring  aquipmant.  A row  of  ttatic  holai 

5 wat  drillad  at  26.4  mm  Intarvalt  on  tha  centra  line  and  an  FEB  (Klitlar,  diameter  12,7  ami)  30,2  im  to  one 

7 tide,  Tha  panel  and  balance  conformed  to  tha  tunnel  wall  curvature.  Profile  maaturamanta  ware  made  with 

8 rakat  mounted  47.8  mm  to  either  tide  of  the  atatlc  holat  and  64  mm  behind  tha  centre  of  tha  FEB,  Tha 
pitot  rake  had  10  CPP  of  1,016  mm  diameter  In  tha  Inner  60  mm  and  11  CPP  of  3.175  mm  diameter  between 

y ■ 60  and  355  mm.  The  pracita  potitlont  appear  at  tha  y valuat  In  taction  C.  Tha  total  tamparatura  rake 
had  6 triplythlaldad  STP  of  6,36  mm  diamatar,  tha  innarmott  at  y • 26.4  mm  and  tha  outarmott  at  y ■ 367  nri. 

9 Tamparaturat  needed  for  the  Y valuat  of  tha  Pitot  tubat  warn  Interpolated  from  a free-hand  fairing  of  the 
mvaturad  tamperaturet.  In  tha  region  batwaan  tha  Innarmott  STP  and  tha  wall,  total  tamparaturat  were 
taken  from  tha  empirical  relation 

(TO-TW)  / (TOO-TH)  • (U/UD) 

10  which  had  bean  found  to  fit  tha  data  further  out.  Real  gat  corraettont  for  a calorically  imparfact 

U thermally  perfect  diatomic  got  ware  applied  to  all  calculated  valuat.  Kayat'  vltcotlty  law  wat  utad. 

12  Tha  aditort  have  accepted  tha  authori  U/UD  and  P/hD  data  together  with  the  tteted  valuat  of  HO,  TO,  TN, 

PD  and  CF.  Soma  of  tha  HO  valuat  rapratant  ravltad  data  which  differ  from  tha  publlthad  tabulation.  Tha 
other  valuat  praaanted  In  tha  tablet  of  aectlont  0 and  C are  calculated  attumlng  a diatomic  perfect  gat. 

No  ittampt  hat  bean  made  to  allow  for  real  gat  affaett.  RatuUIng  error  in  itatic  propartlai  ttatad  It 
negllglbla,  but  the  tabulated  10  and  PT2  valuta  may  ba  up  to  3 t In  error.  Tha  atatlc  prattura  hat  bean 
atiuawd  conitant  through  the  boundary  layer.  Tha  boundary  layer  thicknata  It  aueh  that  Integral  a cannot 
be  evaluated  uilng  the  tkliyaiaetrle  correction  at  In  tha  tourct  paper.  They  mutt  be  found  uting  a full 
axliytmetrle  treatment  and  thia  hat  bun  done  hare,  (Sm  alio  Kemp  t Owen  1972.) 

13  Tha  fifteen  Individual  profllat  praaanted  cover  a range  of  TN/TR  valuat,  obtained  by  varying  TOD,  and 

14  Raynoldt  numbara,  at  a raault  of  the  TOO  variation  and  four  POD  lavalt.  Tha  CF  valuat  have  not  bean 
adjuttod  to  allow  fur  the  tmall  difference  In  X. 

{ DATA  72030101  > 72031601.  PO  and  TO  (Interpolated)  profllaa.  NX  • 1.  CF  from  an  FEB. 
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15  Editors'  cowMntt 

Apirt  fron  Its  vs1ut  ss  «n  addition  to  tht  data  ava11ab1«»  this  axparlnant  Is  of  Inttrast  In  that  It  shows 
upstrasM  history  affacts.  Tht  naxt  antryt  CAT  72M,  provldas  a coiaparlton  cast  ptrfonaad  In  tha  sbm 
facility  and  by  tha  saim  authorst  whara  thara  art  no  history  affacts.  It  Is  unfortunate  that  tha  thansal 
hlstoryi  aipaclallyi  Is  not  racordad. 

Tha  boundary  layar  was  ralatlvaly  thick,  but  aVan  so  thara  wara  no  obsarvatloni  dosar  to  tha  wall  than 
tha  moasantuai  deficit  peak,  to  that  Integral  valuta  should  ba  treated  with  iom  raaarva.  The  TO  profile 
used  It  based  on  Mtaturaatanta  at  only  five  points. 

Tha  only  coaiparabla  Investigation  1i  that  of  Jonas  t Fallar  (CAT  7002).  tinea  other  nozila  boundary  layer 
studies  such  at  fitchar  at  al.  (7001)  and  Beckwith  at  a1.  (7108)  daacrlba  tests  which  ware  Mda  In  a tiMpla 
wave  cancellation  region,  whara  thara  are  nonaal  prattura  gradients. 


Table  1 Coordinates  for  tha  hm%  3.5  Ft.  U.T.  Nozzle  (H.  ■ 7.4) 


X (M) 

y («) 

X (») 

y (n) 

X («) 

y (in) 

0 

0.041602 

0.801269 

0.183375 

6.328862 

0.520294 

Q.0304B0 

0.042624 

1.001481 

0.182392 

7.566172 

0.633400 

0.080860 

0.046147 

1.219200 

0.213970 

6.074182 

0.841812 

0.081440 

0,040478 

1.624000 

0.267343 

8.682162 

0.647207 

0.161209 

0.060664 

1.908000 

0.306294 

9,090172 

0.582602 

0.234361 

0,071171 

2.839990 

0.372862 

9.598182 

0.587967 

0.383233 

0.068422 

3.301990 

0,430621 

10.106223 

0.563362 

0.483617 

0,102992 

3.810000 

0.488176 

10,252222* 

0,868757 

0.609266 

0.126617 

4.626990 

0.494721 

* • centra  of  balanca  alaawnt. 
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CAT  liUS  HOPkINS/KCCDCR  ISnuNyAHV  CUUUtTtO'iS  AM)  EVALUAIfD  DATA.  SI  UMTS. 


Hur) 

My  » 

Tl)/IP 

PL02P 

cr  * 

M12 

Ml  2* 

Pw 

py* 

X • 

POD 

PH/PD4 

Pcnan 

CO 

H32 

Ml2K 

trt* 

ID* 

RI  * 

ton 

Sll  4 

02 

HI2* 

M*42 

U2K 

Ul) 

IP 

Ti'OlUtOI 

7.0200 

0.3092 

6.3273*403 

9.i20n*-0« 

7.6362 

1.3457 

2.33o«“+U2 

2.3iu0"*o2 

l.01iA"*0l 

1 .3003* 

406 

1 .nuQO 

2.0576*404 

01' 

1.0631 

1 .8436 

3.i,700"+02 

h. U9u0"  + 0 1 

0.71  M" 

402 

o.nooo 

6.8«67"-03 

0,i)noo*  + 00 

l.lulu 

1 .6473*-02 

1.1361"+U3 

P.7907-+02 

720Jv?ul 

7.0000 

0.3325 

1.0201*400 

O.HOif-ou 

7.a<)0i 

i.3i;7 

4,45U0"«U2 

4,45o0"6O2 

l.OIJO'.oi 

P.7101- 

40O 

1 .0000 

3.1759*.400 

III' 

1.8721 

1.4543 

3,13U0**U2 

6.6200*601 

5.ibun"-oi 

1.0005" 

401 

n.ooOO 

7.8686*«03 

0,0000*400 

1.2901 

1.4J14--0P 

1.1650**03 

9,4129*602 

TjOluSVt 

7.0S00 

0.311b 

1.0900*400 

«.1300*-00 

7,9969 

1.3339 

6,4700"+02 

6.4700"to2 

I.OliO'tOl 

0,0221* 

406 

1.0000 

0.2799*400 

IlM 

1.8740 

1.5574 

3,100U**02 

9.0100*601 

5.J5«0“-0| 

1 .oopo* 

401 

o.ouou 

7.7577*-03 

0.0000*400 

1.2644 

1.4U7"-02 

1.4I97"P01 

9.0805*602 

TJOSonvl 

7.SS00 

0. 369b 

0.7a«0*403 

0.8600*-04 

10.7005 

1.3634 

2.0700**02 

2.0700*602 

I.OISOMOl 

1.3000“ 

406 

1.9000 

1.6777*400 

WM 

1.8947 

1,8162 

l.OlOO’AOP 

7,1900*601 

5.iSOP>-01 

0.1600" 

402 

O.OUOO 

7.no3o"-oi 

0.0000*400 

1.1220 

I.SU54*<02 

t.3«13*AU3 

4. 28/8*602 

7305vSul 

7.0000 

0.0098 

0.7«25*401 

8,0600«-04 

12.4602 

I.S65I 

2,4100**02 

2.4100*602 

i.ono'AOi 

1.0225" 

406 

l.OUOO 

1.6111*404 

MM 

1.0570 

1.8190 

3,06U0**O2 

6.9500*601 

5,JSOO»-Ol 

A. 306(1* 

4 '12 

O.flOOU 

6.(isn9*-oi 

0.0000*400 

0.9775 

1.3837*-«2 

1.2369**03 

7,5150*602 

7j05v6ul 

7.9000 

0.3629 

7.8340*403 

7.8200*~04 

12.2072 

1.3546 

4,1200*602 

4.1200*602 

UOtiVAOl 

2.S621* 

4 06 

1 .0000 

2.4014*404 

UM 

1.8665 

1.8494 

3,1000*602 

7.1500*601 

5,ibO0*-0l 

«.«930* 

402 

0,0000 

5.7ft<»*-03 

0. 0000*400 

1,0299 

1.2T07"-u2 

1,2868*603 

0,0962*602 

7«03U7UI 

7.6700 

0.3990 

0.6087*401 

7.9?00*-04 

9.9090 

1.1497 

4,3600*602 

4,3600*602 

l.OISS‘»0l 

2.7339" 

406 

1 .0000 

2.9361*404 

■WP 

1 .6666 

1.8499 

3.1200*6<i2 

7.9900*601 

S.ibwO'-Ol 

9.7160* 

402 

0.0000 

6.6077*-0l 

0.0000*400 

1.1560 

1.3266*>02 

1.3388*601 

8.7886*602 

720lusgt 

7.0700 

0,0283 

1.1749*404 

6.7000*-04 

12.7394 

1.1960 

6.6lUO*602 

e,eloO*6a2 

i.Olio'Aui 

0,1007* 

4 06 

I.OOOU 

0.7266*404 

MM 

1.11704 

1,8937 

1,1000*602 

6,5800*601 

•S,JSon*-01 

a.nolo* 

402 

o.ouou 

9.2078*-03 

0.0000*400 

0.06«3 

1,1718*»02 

1 ,2149*603 

7,2177*602 

7203V4UI 

7,0909 

0.0123 

1 .2622*404 

6.8400*-04 

12.3212 

1.1492 

6,7000*602 

6,/000*60i 

t.0t3D>*0l 

0.2739* 

406 

1.0000 

9.1844*404 

MM 

1.8740 

1.8987 

3.0200*602 

6,32o0*6UI 

■5.35«'i*-0l 

7.7231* 

402 

0.0090 

9.3309*«01 

0.0000*400 

1.0002 

1,1960*-02 

1,1939*601 

4.9856*602 

72031UUI 

7,0700 

0,1629 

1.9467*404 

7.3300*>04 

8.4799 

1.1168 

6.5200*602 

6,5200*602 

1.0130*491 

o.ns«3* 

406 

1.0000 

9,2704*404 

MM 

1.6731 

1.8944 

3.U900*602 

7,7900*601 

S.33wO*-01 

9.0201* 

4 02 

0.0000 

7.9848*«03 

0.0000*400 

1.2568 

1,4J65*»«2 

1,1169*603 

8,5246*602 

72931101 

7,0900 

0,3809 

1.4609*404 

7,1200*»04 

11.9894 

1.3531 

8.5400*602 

8,5400*602 

1.9130*401 

9,0077* 

406 

1,0000 

9.3472*404 

NM 

1 .8746 

1.8977 

3.1600*602 

7.1400*601 

3.3SOO*>Ot 

•.oooo* 

402 

O.OUOO 

9.3988*>01 

0,0000*400 

1.0473 

l.l392*-02 

1.2866*603 

8,1130*602 

72931201 

7.1900 

0,4619 

0,9324*401 

7.1O0U**04 

19.2925 

1.1600 

2.4600*602 

2.4640*602 

1.9130*491 

1.0399" 

406 

1.0000 

1.4066*404 

l«M 

1.4642 

1.8497 

3. 0200*602 

6.0400*601 

•S.iS(IO*.01 

7.2011* 

402 

O.OUOO 

l.i694*-01 

0.0000*400 

0.7678 

1.29U6*>02 

1.1519*601 

6,5150*602 

72031301 

7,9000 

0.4098 

7,1040*401 

7,2600*-04 

14,1666 

1.1604 

4.2900*602 

4,2900*602 

1.9110*401 

2.0962* 

406 

1,0000 

1.1281*404 

MM 

1.8682 

1.8914 

3.1500*602 

6.2600*601 

>S.H00*-91 

7.7018* 

402 

0.0000 

4.4189*-01 

0,0000*400 

0.8912 

t.l614*-u2 

1.19dI*603 

7,0036*602 

72031001 

7.9000 

0,0476 

1.3119*404 

6,9000*-04 

15.3719 

1.3617 

6.6800*602 

4.6800*602 

1.0110*401 

9.9807* 

406 

1.0044 

9.n708’404 

NM 

1.8709 

1.8574 

1. 0800*602 

6.2100*601 

•9.3S99*-0t 

7.6072* 

402 

0.0000 

4.30!1«-01 

0.0000*400 

«,?99B 

l.0196*«O2 

1,1890*603 

6.aS07’602 

72031991 

7.0000 

0.4617 

1,4077*404 

6.100O"-04 

13.5947 

1.1580 

b. 7000*602 

6.7000*602 

1.0130*401 

9.9023" 

406 

1.0000 

6,1222*404 

NM 

1,0769 

1.8588 

1.1600*602 

6.1800*601 

•5.1S00"»0I 

7.9119* 

402 

O.OOOU 

4.6912*-03 

0.0000*400 

0.9148 

1.0725*-U2 

1.1790*601 

6.8l41*6b2 
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profile  tabulation 

R/RO  TO/TOl) 


19  RU1NTS(  DELIA  AT  RUINT  19 
M/MD  U/IJD  T/TD  RH0/RH0D*U/UD 


1 

u.oooo’Yog 

l.OOOO*+«U 

NM 

0.28360 

o.ooooo 

0,00000 

3.00062 

0.00000 

?. 

O.9500”-03 

uiaifYoi 

NM 

0.69506 

0.387011 

0.66800 

2,97991 

0.22021 

i 

9.65OO*-03 

l.lTZO'tOl 

NM 

0.69701 

0.03000 

0.71500 

2.76087 

0.25860 

« 

1 .0990"»02 

l.6231*+0l 

NM 

0.73072 

0.06900 

0.75000 

2.50062 

0.29173 

5 

2.U070" -0? 

1 .A3A2*t0l 

NM 

0.76081 

0.50000 

0.7*100 

2.43980 

0,32010 

6 

2.5000"-02 

2,0400"*01 

NM 

0.78028 

O.S2BOO 

0. 80000 

2.31870 

0,30675 

7 

3.90BO''-02 

2.22?l*t01 

tIH 

0.78993 

0.59100 

U.S1500 

2.18782 

0,17252 

• 

3.SS6B‘-02 

2.00T5*tUl 

NH 

0.80061 

U.S7O00 

0.62800 

2.08083 

0.19792 

9 

0.0600"-08 

2,B009*+01 

NM 

0.80873 

0.59000 

0.83700 

2.01255 

0,41589 

10 

O.S070"-02 

2,700l«»0| 

IlH 

0.81773 

U.U090U 

0.84700 

1.93030 

0.03788 

11 

S.OSSO'-OZ 

2.S515*701 

NM 

0.82501 

0.62900 

0.85600 

1.85202 

0,06220 

l< 

6.3iS0’-02 

3.301S*tDl 

NM 

0.80916 

0.67400 

0.B790O 

1.70082 

0. 51681 

1) 

«.S6S0*«02 

0.?7?7"701 

NM 

0.89522 

U. 76800 

U. 91500 

1.01945 

0,60062 

10 

1,100S*-01 

S.23SS*70l 

NM 

0.92106 

0.85100 

0.9O500 

1.23312 

0.76635 

IS 

1.39O5"-01 

6.0807*701 

NM 

0.90908 

0.91800 

0.96700 

1.10960 

0,87108 

16 

l.6OSS*«01 

6.9300*701 

NM 

0.97077 

0.97300 

0.98300 

1 .02066 

0.96310 

17 

l.902S*-01 

7.1905*701 

NM 

0.98273 

0.99600 

0.99100 

0.98999 

1. 00101 

IS 

2.1S6S*-01 

7.1607*701 

NM 

0.99050 

0.99700 

0.99700 

1.00090 

0. 99700 

D 19 

2.0I05""0I 

7.2117*701 

NM 

1.00004 

1.00000 

1.00000 

1.00000 

I.OOOOO 

INPUT 

VARCAULCS  YiU/UO»M/MO 

ASSUME 

PaPD 

72030SOI  HOPKINS/KeeilER 

PROFILE  TABULATION 

18 

POINTS,  DELTA  AT  POINT  IB 

1 

Y 

PT2/P 

P/PO 

TO/TOO 

H/HD 

U/UD 

T/TO 

RH(1/RH0D« 

1 

0.0000*700 

1.0000*700 

NM 

0.37079 

0.00000 

O.ooooo 

4.41165 

0.00000 

i 

9,9S00*-01 

0.9815*700 

NM 

0.69008 

0.33900 

0.64000 

1.65385 

0.17735 

3 

9.6S00*-03 

1,0710*701 

NM 

0.73352 

0.38100 

0. 70100 

3.38521 

0.20708 

9 

l,0990*-02 

1.7210*701 

NM 

0.75823 

0.40800 

0.73100 

1.2IO07 

0.22772 

S 

i.OUTO'-Ot 

1,5997*701 

NM 

0.78320 

0,41800 

0.76100 

3.01871 

0.25209 

6 

rf.5000*-0l 

1.5090*701 

NM 

o.aoiii 

0.06100 

0.78200 

2.87708 

0.27177 

7 

3.0OBO**02 

1.7090*701 

NM 

0.81613 

0.08500 

O.SOlOO 

2.72781 

0.29366 

t 

3.SSb0*>02 

1.9009*701 

NM 

U.B2657 

0.50500 

0,01800 

2.60055 

0.31291 

9 

0.0600’«C2 

1,9827*701 

NM 

0.03713 

0.52000 

0.82000 

2.49688 

0.33161 

10 

0.5070"«02 

2.1179*701 

NM 

0.04551 

0.SO200 

0.83900 

2.39621 

0.35014 

11 

S.0SS0*>02 

2,2716*701 

NM 

0.85505 

0.56200 

0.85100 

2.29291 

0.37114 

u 

6.32SS*-0I 

2.6873*701 

NM 

0.87659 

0.61200 

0.87700 

2.05151 

0,02707 

13 

«.S6S0*>02 

3.5012*701 

NM 

0.91811 

0.70000 

0.91900 

1.72359 

0,53119 

10 

1.100S**01 

0.5025*701 

NM 

0.95209 

U. 79500 

0.95300 

1.43698 

0.66320 

IS 

l.390S*»01 

5.8082*701 

NM 

0,97117 

O.9OTO0 

0.98000 

1,17521 

0.83389 

U 

1.60|S*>01 

6.3693*701 

NM 

0.90950 

0.94700 

0.99DOO 

1,09287 

0.90587 

17 

1.902S*-01 

6.9026*701 

NM 

0.99387 

0.98900 

0.99609 

I.OIOIl 

0.98205 

0 IS 

2.1S6S*>01 

7.0909*701 

NM 

i. 00000 

I.UOOOO 

1.00000 

1.00000 

1.00000 

INPUT 

VAOIABLCI  T« 

U/UD#N/MO 

ASSUME 

PaPO 

T2oj't«01 


NaRKIlISFKCrNCR 


RROriLE  TABULATION 


16  ROlNTSf  UlLTA  AT  RUINT  16 


Y 

PT2FP 

P/PO 

TO/TOD 

M/rtn 

U/UD 

T/tn 

hho/rhdd 

o.ooop*«oo 

1.0000*7*0 

NM 

0.90488 

0.00090 

0.00000 

9.05970 

o.ooooo 

O,9500‘-01 

1.0972**01 

NM 

9.79906 

0.36400 

0.69700 

1.66659 

9.19009 

9.6500*-01 

1.2508**01 

NM 

0. 78607 

0.40900 

0. 70000 

3.30070 

0.22160 

1.9990*-0I 

1.090l**01 

NM 

0.81960 

0.04700 

0.78400 

1.07622 

0.25486 

2,0O7fl*-02 

1,6879**01 

NM 

0.83606 

0.47600 

0.80909 

2.88857 

0.28007 

2.5900*>02 

I,8792**01 

NM 

0.09493 

0.50300 

0.83000 

2.71281 

0.30083 

3.0060*«02 

2.0512**01 

NM 

0.86152 

0.52700 

9.80300 

2.55870 

0.32905 

3.S560*«4I 

2,1216**01 

NM 

0.87210 

0.54800 

0.85600 

2.01908 

0.15082 

o,0690*>0l 

1.5832**01 

NM 

0.80051 

0,56800 

0.86700 

2.12992 

0.37212 

4.9870*«02 

I.5506**01 

NH 

0.08794 

0,58800 

0.87700 

2.22456 

0.39021 

5.0550*«02 

1,7583**81 

NM 

9.8906] 

0.61100 

0,88900 

2.11706 

0.41901 

6.1I50*«0I 

I.S096**81 

NM 

0.97683 

0.95900 

0.91000 

2,65008 

0.14119 

•.B850*«0l 

8.3293**<l| 

NM 

0.99190 

0.76990 

0.90900 

1.52293 

0.62310 

1.1005*»01 

5,5660**01 

NM 

0.98085 

0.B7300 

0.97800 

1.25502 

0.77917 

l.3905*-01 

6.679S**0l 

NM 

>.00196 

0.05700 

0.99700 

1.08510 

0.91860 

1,0485*«01 

7,1887**01 

NM 

1.00090 

1.00000 

I.OOOOO 

I.OOOOO 

I.OOOOO 

INPUT  VARtABLCI  YfU/UO^H/MD 


AIIUME  RaPP 


7204-A- 


, i 

M : 6.2  - 6.5 
R THETA  X 10"^  : 2 - 7 
TW  / TR  1 0.32  - 0.51 

7204 

7PG 

- MiT  - SHT 

Axitymmetric  blow  down  tunnel.  Running  time  2-3  minutes.  0 • 1,07  m, 

3,8  < PO  < 6.7  Wi/m^,  680  < TO  < 1100  K.  Air,  dew  point  205  K.  5 < RE/m  X 10'^  < 14. 

KEENER  E.R,  and  HOPKINS  E.J.  1972  Turbulent  boundary  layer  velocity  profiles  on  a non-adiabatic  flat 
plate  at  Hach  number  6.5  NASA  TN  0-6907. 

And  Hopkins.  Keener  and  Louie  (1970),  Kaanar  and  Hopkins  (1969).  private  coamunications. 

1 Tht  tttt  boundiry  liyar  wtt  formtd  on  * flat  plat*  (W  • 0.457,  L • 1.22  n)  mountad  on  a itlng  at  S** 

ntgatlv*  Incldtnca  in  tha  wind  tunnal  uiad  for  CAT  7203,  Tha  laading  adga  (X  ■ 0)  wia  chamfirad  at  23° 
with  an  avaraga  adga  thicknaii  of  0.13  am.  Tha  lurfaca  of  tha  plate  wat 

tawoth  to  0.8  va.  A row  of  boundary  layer  trip  alafflanti  1.66  am  high  could  bo  iNuntad  at  19  am  (typical] 
intarvala  on  tha  line  X ■ 100  am.  In  plan  view  theta  ware  lyamatrical  pantagoni  with  a triangular  front 
and  rectangular  back,  7.1  am  long  overall  and  6.4  mm  wide.  Tha  triangular  portion  wai  4,8  iit.i  long. 

Survayt  ware  awda  at  a tingle  tatt  ttation  with  X ■ 965  to  996  am.  Tha  plate  cooling  tyttaai  attinttinad 

2 tha  lurftce  tam|:«ratura  conitant  to  within  30  K in  tha  central  region.  Surface  praiiurai  ware  "not  at 

uniform  at  aapactad  for  a flat  plate*,  varying  by  about  10  % which  corratponds  to  1.5  X in  HD  at  thit 

3 Hath  nuMbar.  Tha  tublimation  technique  wat  utad  to  detect  trantition,  which  in  all  caiai  it  cooiplata 
upttraam  of  the  maaturing  ttation  (figure  5,  tourct).  Thera  wart  noticeable  diffarancat  between  boundary 
layart  with  forced  and  with  natural  trantition. 

6 Surface  pratturat  ware  maaturad  at  dote  intarvalt  (20  mn,  E)  along  tha  centre  line,  lurfaca  tanparatura 

8 at  a tingle  point,  16  nm  off  tha  centra  line  at  X ■ 989  iim,  and  turfaea  ihaar  itraii,  45.7  m off  at 

X ■ 985  nn,  by  a FEB  (Kiitlar,  diatMtnr  of  alanant  9.4  nm).  A coding  lyttam  wti  provided  to  kaap  tha 

7 electrical  componanti  of  tha  balance  below  370  K.  Tha  boundary  layer  profilri  ware  lurvayad  limultnnaouily 

by  a FPP,  a flattened  STP  and  a CCP  nountad  on  a limla  travaria  gear  qivinp  a profile  normal  at  X ■ 996  mtn. 

8 Tha  three  probat  ragittarad  at,  raipactivaly,  19.0,  24.7  ind  29.8  nrn  off  tha  centra  line,  Tha  TTP  wat 

conitructad  from  platinum  tubing  (1,02  nrn  00  with  wall  thicknatt  0.1  nm)  flattanad  to  give  an  opening  with 
hj  • 0.15  nm  and  ground  to  that  h^  >•  0.25  nm.  A platinum  / platinun-rhodium  tharmotoupla  wat  mounted  about 

5 nm  back  from  the  opening  with  a 0.26  nm  diameter  vent  holt  5.6  nm  hack  on  tht  top  turfaea.  The  FPP  wai 

formed  in  tha  tamt  manner  from  tuba  0.76  nm  in  dionetar,  again  with  hj  ■ 0.26,  hg  • 0.15  nm.  Tha  CCP  wai 
1,02  nm  in  diamatar,  but  wat  not  utad.  The  TTP  and  Tpp  ware  bent  down  to  at  to  be  able  to  come  dote  to 
the  plate  turfaea, 

9 Total  ttmparatura  profilet  ware  taken  for  three  of  the  caiet  preiented  (0101,  0201,  0401).  The  valuta 
fitted  the  relationihip. 

U/tlO  • (TO  - TU)  / (TOD  - TV) 

within  the  margin  of  onperimintal  error,  and  thit  ralationthip  wat  uttd  for  all  profilat  in  reduction, 

10  The  air  wai  treated  at  a calorically  imparfact,  thermally  perfect,  diatomic  gat  and  Kayct'  vitcoiity  law 

11  wat  uied. 

12  The  editbri  have  reduced  tha  data  uoing  the  tome  aitvmptiont  and  timplificationt  at  for  CAT  7203.  Tha 

13  profUea  preiented  form  three  pain,  each  tpacifiad  by  a TU/IR  value.  In  each  pair,  one  profile  10201, 

14  0401,  0601)  wat  obtained  with  tha  boundary  layer  tript  on,  and  tha  other  with  natural  trantition.  No 
adjuitmant  hat  been  mada  for  the  imall  X difference  of  tha  CF  value  obtained  from  the  FEB  balance. 

$ DATA.  72040101-0601,  PO  and  (3)  TO  profilci.  NX  - 1.  CF  from  balance. 


7J04-A-2/B-1 


15  Ed) tors'  cowiwnts 


Th)s  «xp«r1ment  provides  t reference  case,  with  no  upstrean  history,  for  comparison  with  the  previous  entry 
(CA1  7203}.  The  authors  compare  the  temperature  velocity  correlations  obtained,  and  find  the  marked 
difference  displayed  by  the  two  equations  quoted  In  § 9 for  each  cosi. 


The  profiles  were  relatively  "short"  and  the  measurements  did  not  e-stend  within  the  momentum-deficit  peak, 
so  that  It  1$  not  advisable  to  place  too  great  a reliance  on  values  of  the  Integral  parameters.  (The 
authors  suggest  a tolerance  of  B X).  Comparisons  may  be  made  with  the  results  of  Danberg  (CAT  6702), 
Samuels  at  al,  (6701),  and  with  possible  small  history  effects,  Horttman  A Owen  (CAT  7205). 


CAT  TJOU  KCENCRfHOrKlIiS  BnupDARV  CONDITIONS  AND  EVALUATCD  DATA.  St  UI.IIS. 


RUN 

HD  * 

TW/TR 

RED2M 

Cf  * 

H12 

H12K 

PW 

PD* 

X * 

ROD 

RN/RO* 

RED2D 

CO 

H12 

HS2K 

TN* 

TO* 

RZ 

TOD 

SW  <1 

02 

R12* 

H42 

U2K 

UD 

TH 

72U<*0tUl 

6.2100 

0.3S10 

t.0662"r01 

l.5600*-01 

11.6676 

1.4071 

l.l60U"»4l 

1.1640**01 

9.ekoo"-oi 

2.26aT«*06 

t.noAu 

2.4161*fOS 

NH 

1.4015 

1,4042 

1.24U0**U2 

1.21U0**02 

INflhTie 

1.0717"*(IJ 

A. 0000 

4,6174*«04 

0.0000**40 

0.7110 

S.1641*>U4 

l.}404**0l 

4.7SOl**02 

720402VI 

6, Shoo 

0.M16 

2.2BU%'OS 

I.2200*-U1 

11,6544 

1.6I6T 

1.4640**03 

l,4640**Ol 

e.efcoo«-oi 

a,  JJ72'«!)6 

t.AOOO 

5.1160'tOl 

NH 

1.0641 

1.4421 

1.2600**U2 

1.2S00**U2 

INFINIIE 

I.HSS*+ni 

A. 0400 

6.06}4'-n4 

0.0000**01) 

0.755> 

l,26U4"-Ul 

1.4124**41 

1.0146**01 

a. 4200 

0.4177 

1.4204**01 

1.2100*>U1 

11.4564 

1.4011 

1. 1400"*01 

l.t4o0**Ol 

e.«t.oo*-ui 

2.7JTi*4aa 

1.0000 

4.4565**01 

HH 

1.0476 

1.4640 

l.l20fl**02 

4.5040**01 

INflNlTl 

7,e»6«*»02 

A.OUOA 

4.R422*-04 

o.oooo"*uo 

0.6244 

t.0U76*>Ul 

1.1467**41 

7.1261**02 

720<IU'tUl 

6.4204 

0.4140 

1.2474**0} 

1.250«*-01 

12.92114 

1.6446 

6.4040**02 

6.4040**42 

e.eeun'-ot 

1,656T»40* 

1.0000 

1,7665**01 

NM 

1.4407 

1.4541 

1,6600**02 

4,7000**41 

INFInIIE 

S,04rT*«02 

O.A004 

7,07U6*-04 

«.OAOO**O0 

0.6445 

t.4024*»Ul 

1.2006**01 

7.2450**02 

7i(0au5«l 

6. Bono 

0.5nS2 

t.7411“*ni 

1.0600"-01 

14.1746 

1.6014 

1.1100**4l 

l.lll o’*ui 

e.eeoo'-ui 

j,45nj"+n6 

t.uoou 

6.6i26»*0i 

HM 

1.0743 

1.S404 

1,1000**02 

7,lUU0»*0| 

(NflNiTE 

6,S<)«5*tfl2 

o.nuoo 

4,4l45"-04 

o.oooo**oo 

0.4616 

l.u02“.gl 

i,ni5**uj 

6.2570**02 

720«oeut 

6,6000 

0.5014 

2.1441**01 

1,0000*-01 

li.SRSt 

1.4024 

I.1100’*U1 

t,ll40**01 

e,9eoo*-oi 

S.4S0A**06 

1.U440 

f. 5540**01 

UH 

1.4542 

1.4254 

1.100(1**42 

7.4000"*01 

INflNUE 

6.*<oo*»na 

O.OOQO 

6.46e«*-Q4 

0.00fl0**00 

0,4bS4 

1.5641“-ul 

i.i2H"foi 

6.1427»*U2 

7204-C-l 


72040^01 


KEENEK/hOP'^INS 


profile  TABULATJO'I 


IB  POINTB,  UELTA  at  PuINT  IB 


I 

Y 

PT2/P 

P/Pf) 

TO/IOO 

n/:in 

u/uo 

T/ir 

RmO/MhOU, 

1 

u .00il0"»!tp 

1 ,oonu"Yuo 

u. 28452 

o.niionu 

U.OOOfl'J 

2, 6 Of no 

6.0000(1 

2 

1 ,7000"-0  5 

1 .U'I7"»01 

MM 

0.81739 

0.45057 

g,7SbS0 

2.A1400 

0.2(i036 

} 

2,800n"-o J 

1 .19»3"*01 

riM 

0.85326 

0,50695 

o.ttub'i  0 

2.5240(1 

0.11910 

6 

ii.0000“-03 

1 .6251"y01 

MM 

0.87581 

0.54789 

u.aisfto 

2.32oOo 

0.35924 

5 

9.70U0"-05 

1 .oBBs'Yo; 

MM 

0.8**o29 

0.591B7 

Oa6/ji*i0 

2. 12«00 

0.40S73 

6 

5.2000"-05 

2.ni70’Y01 

0.90498 

0.61217 

D.»7b0i) 

2.04306 

0.42829 

7 

6,4000"-03 

2.1503"*01 

14M 

0.92451 

0.06196 

U#'?oObO 

1.B510U 

0.40655 

6 

*.eooo"-o5 

2.47?t"s01 

IlM 

0.91050 

0.67923 

0.90MSO 

1 .789011 

0.50783 

9 

7.7000"-03 

2.73WI''yOI 

NM 

0.94200 

0.71463 

0.9?3S0 

1 .67000 

0.55299 

to 

9.1000'-03 

I.1044"+01 

NM 

0.95537 

0.76266 

u.9aU0 

1 .52304 

0.61799 

U 

9.40l>O"-OS 

5.?359"401 

NM 

0.95943 

0.77B89 

U.94bb0 

1.47/00 

0,64009 

12 

l.oion*-o2 

I.41/I2"«ni 

UM 

0.96461 

0.80036 

U.9*^3il0 

1.41900 

0.67 188 

13 

l.0600"-U2 

5.6ln5“*01 

NM 

0.96977 

0.82336 

0.9^020 

1,36000 

0.70603 

14 

1.1200*-02 

S.A2'I3"  + 01 

NM 

0.97484 

0.84770 

U*96b9l) 

1,30100 

0.74320 

15 

l.2500*-02 

4.P966*+01 

MM 

0.98442 

0.89913 

U,979b0 

I. 18/00 

0.82527 

16 

1.3000*-02 

«,42h9"Y01 

MM 

0.98679 

0.91281 

0,9ft^70 

1.15906 

0. 04789 

17 

1 ,4600"-02 

4.R417"+fll 

MM 

0,99360 

0,95505 

U.90lbO 

1 . 11700  6 

0.91985 

0 IS 

1.7800"«02 

5.3«3*"y01 

M»' 

1.00000 

l.UOOOU 

laoouno 

1 , (lOUOO 

1.00000 

INPUT 

VAPlAtlLLS  Y, 

U/UC,T/TD 

ASSlit»E 

PaPO 

72040501  KCENER/H0PKIN3 

PROFILE  TABULAIinil 

16 

POINTS,  DELTA  AT  PUlNT  16 

I 

Y 

PT?/P 

P/PO 

TO/TOO 

M/im 

U/UO 

T/TD 

HMO/RHOUi 

1 

O.OOOO’AQO 

1 .oooo"too 

NM 

0.46095 

0.00000 

u.unoiio 

4.35e06 

O.OOOOO 

2 

1.4000'«03 

1.0l07*t01 

t|M 

0.86715 

0.42077 

0.76240 

3.28300 

0.23223 

3 

2.B0Ofl"-O3 

1.3116*y«1 

0.89612 

0.48211 

0.81490 

2.8570U 

0.28523 

4 

4,000a''*Q3 

1.56'(5’HI1 

NM 

0.91407 

0.52816 

0.80720 

2.57300 

0.32927 

5 

5.50UO'-03 

2.05«7"»01 

NM 

0.93876 

0.60694 

0.69140 

2.157O0 

0.41326 

6 

6.i(000*«03 

2.31<I3*MI1 

NM 

0.94886 

0.64621 

U. 90930 

1 .90000 

0.45924 

7 

6000". 03 

2.72t4'»ni 

NH 

0.96116 

0.70122 

0.93080 

1.7620U 

0.52826 

6 

b,9000'«03 

3.2030*701 

NM 

0.97199 

0.76175 

0.95020 

1.55600 

0,61067 

4 

1.0200'‘«02 

3.6845*701 

NM 

0.98044 

0.81779 

0.96520 

1.39300 

0,69289 

10 

1 ,1600’«02 

4.2844*701 

NM 

0.98862 

0.88265 

0.97970 

1.23200 

0. 79521 

11 

1.2500"-02 

4.6299*701 

NM 

0.99242 

0.91792 

0.98650 

1.15500 

0,85411 

12 

1.4100*«02 

5.0186*701 

NM 

0.99606 

0,95605 

0.99310 

1,07900 

0,92039 

13 

1,5500**02 

5.2465*701 

NM 

0.99806 

0.97772 

0.99660 

1.03900 

0.95919 

14 

1.6100«-02 

5,3677*701 

NM 

0.99915 

0.98905 

0,99840 

1.01906 

0.97976 

15 

1.68U0‘>a2 

5.3982*701 

NM 

0,99934 

0,99188 

0.99S80 

1.01400 

0. 96501 

D 16 

1.9500*«02 

5.4862*701 

MM 

1.00000 

1.00000 

1.00000 

i.noofto 

1.00000 

INPUT 

VAPIAOLES  Y, 

•U/UP,T/TD 

ASSUME 

PaPO 

72040*01  KEEKER/MnPKJNS  PROFILE  TABULATION  16  POINTS,  DF.LTA  AT  PUINT  16 


I 

Y 

PT2/P 

P/PO 

TU/TOO 

M/HP 

u/un 

T/TP 

RHD/HHOD*U/UP 

I 

0.0000*700 

l.OOOO'YOO 

MM 

0.45471 

0,00009 

0.00000 

4.29700 

0.00000 

2 

1.2600’>03 

7.9|00*700 

MM 

0.83472 

0. 36950 

0.7P720 

3.66200 

0.14312 

3 

2.3000*-03 

1. 0030*701 

MM 

0.86404 

0.41908 

0.75960 

3.28700 

0.23115 

4 

3.6000"-03 

1.1415*701 

MM 

0.87901 

0,44848 

0.78670 

3.07700 

0.25567 

5 

5.t000*-03 

1.4839*701 

NM 

0.90733 

0.51394 

0.83710 

2.65300 

0.31553 

6 

6,0000*»03 

l.6757"t01 

MM 

0.91950 

0.5471B 

U. 85840 

2.46100 

0.34880 

7 

7.400fl*-O3 

1,9621*701 

MM 

0.93384 

0,59337 

0.88410 

2.22000 

0.39824 

8 

tt,600n*-03 

2.2779*701 

NM 

0.94658 

0.64044 

0.90640 

2.003O0 

0.45252 

9 

9.8000*-01 

2,6529*701 

NM 

1,95840 

0.69217 

0,92710 

1 .79400 

0,51676 

10 

1.1500*'02 

3.0930*701 

MM 

0.96932 

0,74835 

0.94600 

1.59800 

0.54199 

u 

l.2600*-g2 

3.5761*701 

MM 

0.97824 

0.80551 

0.96190 

1.42*00 

0.67454 

12 

l.3700*-02 

3.9368*701 

MM 

0.98379 

0.84567 

0.97160 

1.32000 

0.73606 

13 

1.4900"-(J2 

4.3516*701 

MM 

0,96920 

0.88962 

0.98100 

1.21600 

0.80674 

14 

1.7600*-02 

S. 1077*701 

MM 

0.99*66 

0.96458 

0.99450 

1.06300 

0.93556 

IS 

2.2500*«02 

5.4291*t0l 

MM 

0.99952 

0,99473 

0.99920 

1.U04OU 

0.99029 

0 16 

2.52V0*>02 

5.4862*701 

NM 

1.00000 

1.00000 

1,00000 

l.OOUOO 

1.00000 

INPUT 

VARIAULC8  V 

,U/0n,T/T0 

ASSUME 

PaPO 

7205-A- 


Qxisymmetric 

..-.i L 

M : 7.2 

7205 

R THETA  X 10*^  : 6 - 13 
TH  / TR  : 0.5 

ZPS  - SHT 

Slow-down  axisymmetric  wind  tunnel.  Useful  running  time  2 minutes.  0 < 1.07  m. 
PO  ; 3.6  MN/m^.  TO  : 667  K.  Air,  daw  point  205  K.  RC/m  X 10*^  : 11. 

HORSTMAN  C.C.  and  OUEN  F.K.  1972  Turbulent  properties  of  a ccmpresslble  boundary  layer.  AIAA  Jour.  10. 
1418-1424. 

Ar^  Horstman,  C,  C. , pri vita  communications 

, Owen  6 Horstman  (197  (13/4),  Cuen  et  a1,  (1975). 

1 Thi  tMt  boundary  layar  wai  formad  on  a lo”  sMl~aptx  angla  con(-o'<^  rylindar  3.30  m long  and  ZOj  naa  In 
dUiMtar  with  a shouldtr  fairing  radius  of  810  m.  Tha  nodal  was  i ur,  tha  cantra-llna  of  tha  tunnal 

usad  for  CAT  7203/7204.  A11  naasuraaiants  wara  aiada  on  tha  parallal  poiv  '''  > .traan  of  tha  Ungant  point 

at  X • 647  im  (X  > 0 at  tha  noia).  Tha  modal  surfaea  was  finithad  to  1.‘  . activaly  coolad, 

tha  wall  taaiparatura  In  tha  tait  zona  rising  by  10  K during  a runt  which  was  ai  itj.  ss  than  a minuta, 

Z whila  the  taaiparatura  of  tha  nosa*cona  roia  by  about  40  K.  Tha  wind  tunnal  Hach  ‘-nr  and  total  taaiparatura 
wara  unifona  to  within  t O.OS  and  t 3 X raspaetivaly  ovar  a 0.9  m core,  in  which  Vl^t  >traaia  angles  had  a 
naximun  deflection  of  C.B**. 

3 Natural  transition  was  datacted  by  a hot  wire  close  to  tha  awdal  surface,  following  Owen  (1970),  starting 

4 and  finishing  at  X « 370  and  800  aaa  raspaetivaly,  Tin  davalopnant  of  tha  flow  ovar  tha  surface  of  tha  modal 
is  presented  in  table  1.  Tha  pressure  gradient  in  the  test  zona  (l/p)dp/dx  was  • 4 S/m.  Nodal  alignment  was 

5 cheeked  by  surface  pressure  and  heat  transfer  maasuramants  at  90**  intervals  round  tha  modal,  and  skin 
friction  Maasuramants  180**  apart.  Circumferential  variations  wara  within  tha  accuracy  of  measuramant. 

6 Tha  surface  pressure,  wall  shear  stress  and  heat  transfer  wara  obtained  along  the  cylindrical  portion  of  tha 
modal  troii  X ■ 0.8S  to  2.37  m.  Tha  wall  shear  stress  was  measured  directly  using  a contoured  floating-element 
balance.  Direct  calibrations  using  weights  hung  from  tha  tensing  alamant  wara  performed  bafori  and  after 
each  test  series.  These  calibrations  wara  repeatable  to  within  5 X.  The  heat  transfer  rata  was  maasurtd 
using  the  thin-wall  transient  tachnigua.  Lateral  and  radial  conduction  errors  wara  computed  and  found  to  be 

7 less  than  6 X of  tha  convective  heat  transfer.  Pitot  prassura  and  total  tamperatum  profiles  were  ubtained 

8 at  X • I.IS,  1.76  and  2.37  m.  To  provide  reliable  mean  flow  profiles  extra  cart  was  taken  to  use  flow  field 
instrumantation  which  required  little  or  no  experimental  correction.  Single  probes  were  travtread  through 
tha  boundary  layer,  stopping  every  few  seconds  to  ensure  no  time  lag  in  pressure  or  temperature.  Pitot 

7 pressure  was  measured  with  an  FPP  (h^  ■ 0.7S,  hj  • 0.6$,  bj  ■ 1.9,  bj  • i.B  mm).  Independent  calibrations 
in  a free-Jet  facility,  matching  Hach  number,  velocity  and  density  with  the  present  test  conditio 
10  indicated  that  rarefaction  effects  were  less  than  0.6  X.  The  miniisum  local  probe  Reynolds  number  bawad  on 
conditions  behind  the  normal  shock  and  probe  height  was  60.  The  Pitot  probe  height  was  less  than  4.S  X of 
the  small  set  boundary- layer  thickness  traversed. 

7 Total  temperature  profiles  were  obtained  using  two  types  of  probes:  a single  shielded  chromel-alumel  probe 
1.4  mm  in  diameter  was  used  in  tha  outer  90  X of  the  boundary  layer  and  an  unshielded  butt-welded  chromel- 
alumel  wire  3 mm  long  by  0.07  mm  thick  was  used  close  to  the  wall.  Independent  calibration!  of  these  probes 
in  a free-Jat  facility,  matching  test  conditions,  indicated  a maximum  total  temparaturo  error  of  2 X for 
10  the  shielded  probe  and  S X for  the  unshielded  probe.  Corrections  were  only  applied  to  the  unshielded  probe. 
For  portions  of  the  boundary  layer  where  measurements  with  both  probes  were  taken  tha  corrected  data  agreed 
to  within  2 X.  The  shielded  probe  diameter  was  lest  than  8 X of  tha  smallest  boundary-layer  thickness 
traversed.  Tha  caloric  imperfections  of  air  were  taken  into  account  in  data  reduction. 

7 Tha  fluctuating  properties  of  the  layer  were  measured  with  a constant  temperature  HUP  and  tha  results 
presented  in  (hven  8 Hartmann  (1972),  A comparison  between  these  observations  and  later  surveys  made 
using  s constant  current  HUP  is  made  in  Owen  6 Horstmin  <974)  and  Owen  at  a1.  (1975).  The  CC-HUP  data 
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wtrt  t*ktn  Bt  st1(ht1y  d1ff«r«nct  fr«t  itrtM  condltlont.  Tht  dita  was  rtducad  assuming  that  tha  signal 
was  not  affactod  by  prassura  fluctuations.  A sanpla  profile  Is  given  In  section  0.  Tha  mean  turbulent 
shear  flow  was  analysed  In  Horstman  A (Vtan  1972.  A tabulation  of  certain  of  these  quantities  Is  given  In 
9 SKtIon  D.  Tha  three  total  temperature  profiles > scaled  on  6 (table  1]  were  Indistinguishable  and  the 
mean  TO  profile  has  been  used  for  all  three  profiles  presented.  The  static  pressure  has  been  assumed 
constant  through  the  layer.  The  CF  value  for  X • 1.15  m Is  an  Interpolation  of  values  measured  at 
X ■ 0.6S  end  1.46  m.  The  CF  values  presented  are  averaged  from  the  Masureewnts  on  either  side  of  the 
12  nodel  at  each  X station.  The  editors  have  occeptad  the  data  at  presented  by  the  authors. 

§ DATA:  7206  0101*0103.  Pitot  and  TO  profiles  separately.  NX  • 3 CF  from  a number  of  FEB  and  CQ  by  the 
transient  technique  separately.  Not  wire  neatureewntt. 

15  Editors'  cewewnts 

This  experiment  Is  very  fully  and  accessibly  reported.  No  suggest  that  recourse  should  be  had  to  the 
original  pepersi  particularly  for  a treatment  of  the  turbulenco  quantities  which  we  have  not  discussed 
In  any  detail  here. 

The  experimental  range  Is  small,  but  the  coverage  of  that  range  Is  exceptionally  complete.  This  Is  the 
only  case  we  have  found  In  which,  for  one  set  of  conditions,  the  mean  flow  profile  Information  Is  complete, 
both  wall  shear  stress  and  heat  flux  have  been  measured,  and  significant  Infonnatlon  on  tha  fluctuating 
quantities  Is  provided.  Additionally  there  Is  a high  probability  that  thera  are  not  significant  history 
effects. 

The  same  model  and  test  conditions  were  used  by  Mihulla  6 Horstman  (1976)  for  pioneer  Reynolds  stress 
measureeients  using  fine  wires  mounted  on  the  leading  edges  of  thin  ceramic  wedges. 

Data  for  boundary  layers  In  broadly  the  tame  experimental  range  may  be  found  In  Keener  I Hopkins  • CAT  7204. 
Oanberg  - CAT  6702.  and  Samuels  et  a1.  - CAT  6701. 

TABLE  ll  BOUNDARY  LAYER  HISTORY 


X (m) 

UD/UR 

MO/MR 

RHOD/RHOR 

(RCD/m|/ 

|RER7m) 

6 (mm) 

0.00 

0.97B 

0.790 

2.39 

1.64 

. 

0.20 

0.976 

0.796 

2.39 

1.64 

- 

0.40 

0.976 

0.796 

2.39 

1.64 

• 

0.60 

0.996 

0.946 

1.12 

0.96 

. 

O.M 

1.00 

1.017 

0.79 

0.81 

- 

1.00 

1.00 

1.006 

0.B6 

0.86 

16.0 

1.20 

1.00 

1.000 

0.83 

0.826 

17.6 

1.40 

1.00 

1.000 

0.83 

0.616 

20.2 

1.60 

1.00 

0.996 

0.82 

0.806 

22.6 

1.60 

1.00 

0.990 

0.81 

0.80 

26.6 

2.00 

1.00 

0.986 

0.796 

0.78 

28.2 

2.20 

1.00 

0.9BO 

0.78 

0.76 

30.8 

2.40 

1.00 

0.976 

0.766 

0.74 

33.6 

REFERENCE  VALUES t 

•«  • 7.2  TOR  « 667  K TM  - 310  K UR  • 1110  m/s  R£R/m  « 10.9 

Tha  boundary  layer  edge.  6.  It  defined  at  that  point  et  which  PO/POR  ■ 0.99. 


CAT  •tii'i 


M0R9TMAN 


BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  «I  UNITS 


RUN 

NO  * 

TW/TR 

X • 

POD 

PN/PO* 

RZ  * 

TOD 

IN  * 

TiOGotat 

T.2000 

O.SoSS 

t.tSOD'fOO 

J.lTTT'tO* 

i.ooeo 

t.0tS0"-01 

A.70T1*Y02 

0.0000 

720«0I0« 

7.2000 

o.Aoao 

i.tbo«>aoo 

J.S777»t0fc 

t.oooo 

0.707l*f02 

0.0000 

TiOSDIOI 

7.2000 

0.A7O4 

2.ST«0<<a09 

J.S777"yO* 

1.0000 

l.01GO«-OI 

*.T071‘'a02 

0.0000 

PED2M 

CP  • 

H12 

RED2D 

CO  • 

H32 

D2 

P12* 

H42 

t.mi*pos 

R.0000*-04 

14.1114 

t.lOSI'AOS 

2.212a'-04 

l.aiot 

5.B7}0*>04 

-2.4Tia*-04 

0.7473 

Z.IOtftOS 

a.sooo*«04 

14.0NI4 

R.2BI2*tOS 

2.0IS4««00 

1.4242 

<.77SI«-04 

•4.2127*>0* 

0.7074 

3.442I*A0S 

a.oooo*-o4 

12.2443 

t.2090S04 

2.toia*-04 

1.4303 

l.aOTf-OS 

-4.2aa7‘>o* 

0.4324 

HUN 

PN 

PD* 

H32K 

TN« 

TO* 

D2K 

UD 

TR 

1.4430 

4.ai42«pg2 

4.0142*402 

1.7404 

3.U470*402 

9.4000*401 

1.4444**03 

t.1044'443 

4.0704*402 

1.4344 

4.4142*402 

4.0142*402 

1.7402 

3.0244*402 

9.4000*401 

2.3212**03 

1.1040*403 

4.0704*t02 

1.3441 

4.4142*402 

4.0142*402 

1.7744 

2.«422*402 

4.4000*401 

3.0I44*-V3 

1.1040*403 

4.0700*402 

Tw  changed  to  be  CONGIITCNT  NITH  RHOM/RHOD 
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720J0101  HUPSTtUN  PROFILE  TABULATION  16  POINTS,  OELTA  AT  POINT  16 


I 

Y 

PT2/P 

P/PO 

TO/TOO 

M/MO 

U/UO 

T/TO 

RH0/RH004U/UD 

1 

U.OOOO'VOO 

1.0000*400 

NM 

U. 45578 

0.00000 

0.00000 

5.ISI35 

0.00000 

2 

l,2Q70"-03 

5.0021"40(i 

NM 

0.77091 

0.25987 

0.59000 

5.15464 

0.11446 

1 

l.4P60"-01 

7.770<»"46o 

m 

0.76484 

0.33048 

0.67600 

4.18410 

0.16156 

4 

2.0P10‘-0J 

l.OIOftOl 

m 

0.80226 

0.38368 

0.72900 

3.61011 

0.20193 

S 

j.OP40"«05 

1.2772*»01 

HM 

0.82591 

0,42927 

0.77100 

3.22581 

0.23901 

6 

4,7P40"«0S 

I.S8R7*4K! 

S^l' 

0.66152 

0.47999 

0.81600 

2.89017 

0.28234 

7 

b.7«00*-0S 

1 ,P0Pl*4f.' 

0.66256 

0.52822 

0.84800 

2.57732 

0.32902 

B 

7.4B00"-0S 

2.JBBT*4«  ■ 

0.91274 

0.59236 

0.88600 

2.23714 

0.39604 

» 

S.5000"-05 

2.aS66*«. 

rtP* 

0,92544 

0.64653 

0.90800 

1.97239 

0.46036 

to 

9.B006"»OI 

I.1770*t01 

'> 

0.94941 

0.70639 

0.93400 

1.74825 

0.53425 

u 

I.UB6'-02 

4.29Be**0l 

tirt 

0. 97384 

0,79819 

0.96300 

1.45560 

0.66158 

12 

I,25')7*»02 

5.2025*401 

NM 

0.96327 

0.87692 

0.97900 

1.24069 

0.78907 

IS 

l,)P06*»02 

5.9697*401 

NM 

0.99705 

0.94204 

0.99300 

t.lUll 

0.89370 

t« 

i.soir-os 

6.4559*401 

NM 

0.99591 

0.97641 

0.99600 

1.03627 

0.96114 

15 

U6524*>02 

6.6606*401 

NM 

1.00080 

0.99549 

1.00000 

1,0090a 

0.99100 

16 

1.7000*-02 

6, 7209*401 

NH 

1.00000 

1.00000 

1.00000 

t.oouoo 

l.OOOOO 

INPUT  VARIABLES  Y/DELTA,U/UOiRHO/RHOD  ASSUME  P«PO 


720Sni02  HORSTMAN  PROFILE  TABULATION  IP  POINTS,  DELTA  AT  POINT  14 


I 

Y 

PT2/P 

P/PO 

TO.'TOO 

M/MD 

U/UD 

7/10 

RHO/RHOU*U/UD 

1 

0.0000**00 

1 .0000**00 

NM 

0.45111 

0.00000 

0.00000 

5.12021 

0.00000 

2 

l,2000’-03 

3.5114**00 

HM 

8.75768 

0.274B0 

0.60400 

4.03092 

0.12503 

3 

1.9000*-03 

*.2021**00 

NM 

0.77887 

0.36154 

0.70100 

1,75940 

0.18647 

4 

3,1006*-03 

1.124|**0I 

NM 

0.B0236 

0.40164 

0.74200 

3.41297 

0.21741 

5 

5.8000*«01 

1 ,50)Y**01 

NM 

0.64834 

0.46685 

0.80300 

2.95b9» 

0.27141 

6 

6,50()0*-03 

1 .9416**01 

NM 

0.68490 

0.53281 

0.85100 

2.55102 

0.33359 

7 

1.1200'-02 

2.5541**01 

UM 

0.91812 

0.61293 

U. 89500 

2.11220 

0.41975 

8 

1,340«*»02 

3.2631**01 

NM 

0.94873 

0.69U20 

0.93100 

1,79056 

0.51764 

9 

l,6525*>tl2 

4.1665**01 

NM 

0.97592 

0.78567 

0.96200 

1.49925 

0.64165 

to 

1,9200*>02 

5.2Stl'*01 

MM 

0.99677 

0.88135 

0.98600 

1.25156 

0.TS761 

11 

2.1925--02 

6.2422**01 

NM 

1.00277 

0.96347 

0,99800 

1.07296 

0.9J0I4 

12 

2.2600*002 

6.3672**01 

NM 

1,00492 

0,97114 

1.00000 

1.05597 

0.94700 

13 

2.4625*o02 

6.6608**0t 

NH 

l.DOOSO 

0.99549 

1.00000 

1.0090S 

0.99100 

0 14 

2.5000*-02 

6.7209**01 

NM 

1,00000 

1.00000 

1.00000 

l.OOOOO 

1.00000 

INPUT  VAPlAbLES  Y/OELTA,U/UO,RHO/RHOO  ASSUME  PRPO 


72«‘iOkOS  HORSTMAN  PROFILE  TABULATION  26  POINTS,  DELTA  AT  PuINT  i6 


1 

Y 

PT2/P 

P/PO 

TO/TOO 

H/MD 

u/im 

T/TO 

RHO/HHDU«U/UD 

1 

0.9000**00 

1,0900**00 

NM 

0.43121 

0.90000 

0,00900 

4.90196 

n. 00090 

2 

1.009q*-0l 

4,3474**00 

NM 

0.72433 

9.24005 

0.54500 

5,15464 

0.10571 

1 

1.6010*>03 

T.8«Pl"*00 

NM 

0.79640 

0.33300 

0.66600 

4.00000 

0.16650 

4 

2.6070*«03 

l.0052**01 

NM 

0.77118 

0.37877 

0.71200 

1.5135/ 

0.20150 

5 

1,1020*-03 

1,0810**01 

NM 

0.77992 

0.39365 

0.72600 

1.40116 

0.21344 

6 

4,3090*-03 

1,2212**01 

NM 

0.79861 

0.41917 

0.75200 

1.21543 

0.23107 

7 

5. 7090*. 03 

1.3919**01 

«M 

0.81842 

0.44886 

9.77900 

1.01205 

0.25863 

8 

0, 9960*^03 

1 ,9673**01 

NM 

9.83295 

0,47729 

0.60100 

2.81690 

0.28435 

9 

0,II60*-03 

1 ,7434"*01 

NM 

6.04597 

0.50415 

0.02990 

2,64550 

0.30996 

10 

9.5040"«0S 

1.90e5"*<M 

MM 

0.05501 

0,52810 

9.01500 

2.50000 

0.31400 

11 

l.U21"-02 

2.1547**01 

NM 

0.87646 

0.56197 

0,85000 

2.31100 

0.16008 

12 

t.2400*-02 

2.3669"*01 

NH 

a,S9406 

0.58959 

0.07600 

2.20751 

0,39603 

IS 

1.3625>'<i02 

P.6367**01 

HM 

0.89996 

0.62293 

0.08909 

2.03666 

0.43650 

14 

1.S2I3*>02 

P.»2P9**0t 

NM 

0.91618 

0.65646 

0,90600 

1.90476 

0.47565 

15 

l,O30I*>02 

3.192O**01 

NM 

0.92791 

0.68649 

0.91900 

1.79211 

0.51200 

16 

l,762l*««2 

1.4787**01 

NM 

0,94081 

0.71710 

0.93200 

1.68VI9 

0.55174 

17 

1.0909--02 

3. 8812**01 

||M 

0.95321 

0.75790 

9,94600 

1.55761 

0.60733 

>0 

2.0120*«n2 

4.2399**01 

NM 

0.96352 

0.79264 

0,95700 

1.45771 

0.65659 

19 

2.)516*'>02 

4.6213**01 

NM 

0.97284 

0.82790 

0.96700 

1.36426 

O./OBOl 

20 

2.2935*>02 

.'1,9497**01 

f|M 

0.90499 

0,65676 

9.97700 

1.10039 

0.75111 

21 

2.4I23‘«U2 

9.3630**01 

NM 

0.99202 

0.89250 

0.98509 

1,21803 

0. 80069 

22 

2.6029**42 

6,0442**0| 

HM 

0.99181 

0.94795 

0.99100 

1.09290 

0.40676 

21 

2.9205*«»2 

6.1966“*01 

NM 

0,99447 

0.97540 

0.99590 

1.04058 

0.95620 

24 

I.072S*»02 

6,6078**01 

NM 

0.99751 

0,99149 

9,99890 

1.01317 

0,98591 

15 

3.|944**01 

6.6942**01 

NM 

1.00015 

0.99000 

1.00000 

1.00402 

0.99690 

0 16 

I.!1000*«02 

6.7209**01 

NM 

1.00000 

1,00000 

l.OOOOO 

t.oouoo 

1.00009 

Y/9|LTA,U/U0,RH0/Nh0D  ASSUME  P*PO 


INPUT  VARIABLES 


7205-D-l 


SECTION  D;  SWPIEMENTARY  DATA 

D 1.  roNSTANT  CURRENT  HOT  WIRE  DATA  (Ow«n  it  »1.,  1975,  flgurt*  8-11) 
AUTHORS'  SYHBX5  AND  UNITS 


X • 224 

at.  ■ 

8500 

To  - 667 

310  K 

6 • 3.3  cm  6 » 

0,134  cm 

p,  • 0.0294  kg/n^ 

• 1100  llt/l 

• 0.0416 

u/u. 

H/M, 

p/p. 

<{99.1  ’> 

<T  •> 

<p*> 

T 

<g'> 

PU 

»« 

"(PU)T, 

P 

0 

0 

0 

0.24 

- 

- 

- 

. 

. 

0.04 

0.64 

0.32 

0.26 

13.0 

4.3 

0.6 

7.0 

1.12 

1.06 

0.04 

0.64 

0.32 

0.26 

16.0 

4.8 

0.76 

7.6 

1.31 

1.25 

0.12 

0.74 

0.41 

0.31 

14.0 

3.0 

0.5 

9.5 

1.04 

0.89 

0.22' 

0.81 

0.49 

0.36 

12.0 

3.6 

0.4 

8.2 

0.91 

0.72 

0.23 

0.81 

0.49 

0.37 

13.6 

4.2 

0.5 

9.7 

1.13 

0.90 

0.41 

0.89 

0.62 

0.48 

11.6 

3.3 

0.36 

9.6 

0.88 

0.60 

0.43 

0.90 

0.64 

0.60 

12.0 

2.6 

0.4 

10.0 

0,79 

0.54 

O.U 

0.94 

0.74 

0.62 

11.6 

2.6 

0.6 

10.0 

0,77 

0.46 

0.63 

0.96 

0.80 

0.69 

10.0 

3.3 

0.6 

8.8 

0.89 

0.61 

0.81 

0.99 

0.93 

0.88 

8.0 

2.3 

0.0 

7.8 

0.60 

0.31 

0.(6 

1.0 

0.99 

0.99 

6.6 

2.2 

- 0.4 

6.7 

0.64 

0.26 

1.1 

1.0 

1.0 

1.0 

1.6 

1.4 

- 0.6 

1.9 

0.36 

0.17 

( 

t 

t 

0 2 

. TURBULENCE  QUAMtlTlES  DEOUCEO  FMN  MEAN  FLOW  MEASUREMENTS 

(HgntMn  6 Owtn.  1972.  figurtt  6>14) 

AUTNORS'  SYM80LS  AND  UNITS 

7205  OlOl 

X > 1.15  « 

»/6 

4(u/u.) 

lijXrK/ 

t.  ^ ,rt4 

T“m* 

7-* 

®V/f •/ 

0 

PM* 

“.*1 

't 

*9 

0.071 

4.0 

0.49 

3.26 

2.69 

- 0.80 

0.00278 

0.0102 

0.16 

3.82 

O.OM 

2.8 

0.49 

3.74 

2.60 

- 2.12 

0.00416 

0.0168 

0.29 

1.83 

0.123 

1.0 

0.47 

4.07 

2.29 

- 3.10 

0,00976 

0.0383 

0.83 

1.12 

0.102 

0.62 

0.41 

4.03 

2.18 

- 3.47 

0.0139 

0.0681 

1,22 

0,86 

0.282 

0.47 

0.34 

3.79 

1.96 

- 3.67 

0.0166 

0.0704 

1.39 

0.79 

0.340 

0.46 

0.31 

3.64 

1.81 

- 3.64 

0.0136 

0.0671 

1.36 

0.83 

0.440 

0.41 

0.29 

3.10 

1.48 

- 3.62 

0.0112 

0.0642 

1.48 

0.80 

0.500 

U.38 

0.28 

2,77 

1.21 

- 3.36 

0.00966 

0.0616 

1.67 

0.76 

0.677 

0.34 

0.27 

2.28 

0.82 

- 3,06 

0.00777 

0.0687 

2.22 

0.67 

0.668 

0.27 

0.13 

1,59 

0.31 

- 2.46 

0.00668 

0.0663 

4,29 

0,68 

0.741 

0.18 

0.14 

1.10 

- 0.017 

- 2.11 

0.00602 

0.0648 

- 4.99 

0.62 

0.818 

0.11 

0.07 

0.66 

- 0.040 

- 1.40 

0.00376 

0.0716 

- 0.89 

0.47 

0.083 

0-07 

0.04 

0.42 

- 0.040 

« 1.16 

0.00409 

0.0938 

- 0.69 

0.46 

0.972 

0.027 

0.016 

0.19 

- 0.039 

- 0,74 

0.00466 

0.1612 

- 0.26 

0,32 

l.O 

0.020 

0.01 

0.19 

- 0.039 

- 0.74 

0.00616 

0.2163 

- 0.23 

0.34 
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X • 1.76  m 


y/6 

4(u/u  ) 

■ST575T 

d(H/H  ) 

dTyTir 

10 

l».V  “.V. 

0.04B 

6.0 

0.50 

2.99 

2.49 

0.076 

2.6 

0.49 

3.70 

2.16 

0.1Z4 

0.68 

0.47 

3.90 

1.98 

0.232 

0.60 

0.37 

3.63 

1.76 

0.340 

0.42 

0.31 

3.24 

1.49 

0.448 

0.37 

0.28 

2.69 

1.12 

0.566 

0.33 

0.28 

2.06 

0.60 

0.661 

0,26 

0.22 

1.31 

- 0.06 

0.768 

0.16 

0.11 

0.66 

- 0.57 

0.877 

0.06 

0.04 

0.04 

- 0.68 

0.904 

0.06 

0.03 

• 0.06 

- 0.68 

0.986 

0.02 

0.01 

- 0.07 

- 0.67 

1.0 

0.02 

0.01 

- 0.07 

• 0.67 

A 

•-  - 

i 

“.*1* 

6 

- 0.81 

0.00173 

0.0063 

0.10 

3.76 

- 2.64 

0.00400 

0.0149 

0.33 

1.67 

- 3.29 

0.01409 

0.0637 

1.36 

0.78 

- 3.60 

0.0166 

0.0666 

1.51 

0.74 

- 3,60 

0.0141 

0.0684 

1,60 

0.76 

- 3.26 

0.0111 

0,0647 

1.82 

0.72 

- 2.89 

0.00804 

0.0682 

2.91 

0.60 

- 2.34 

0.00644 

0.0639 

-23.40 

0.61 

- 1.65 

0.00308 

0.0617 

- 0.66 

0.39 

- 0.75 

0.00038 

0.0256 

- 0.03 

0.07 

- 0.67 

-0.00077 

- 

0.04 

. 0.14 

- 0.66 

-0.00241 

- 

0.06 

- 0.16 

- 0.54 

•0.00244 

- 

0.06 

- 0.16 

7Z0S  0103 


0.033 

9,0 

1.2 

2.39 

2.70 

0.061 

4.0 

0.60 

3.32 

2.38 

0.079 

1.0 

0.49 

3.69 

2.16 

0,094 

0.62 

0.49 

3.66 

2,13 

0.133 

0.66 

0.47 

3.61 

2.06 

0.173 

0.66 

0.42 

3.60 

1.98 

0.212 

0.60 

0.38 

3.38 

1.89 

0.262 

0.47 

0.36 

3.24 

1.80 

0.288 

0.46 

0.33 

3.11 

1.73 

0.337 

0.43 

0.31 

2.66 

1.64 

0.376 

0.41 

0.30 

2.67 

1.42 

0.413 

0.40 

0.29 

2.49 

1.27 

0.461 

0.38 

0.28 

2.23 

1.06 

0.494 

0.37 

0.28 

2.00 

0.90 

0.634 

0.34 

0.28 

1.74 

0.71 

0.673 

0.31 

0.27 

1.44 

0.48 

0.618 

0.27 

0.26 

1.16 

0.17 

0.862 

0.24 

0.23 

0.89 

- 0.07 

0.696 

0.20 

0.19 

0.66 

- 0.33 

0.731 

0.16 

0.16 

0.31 

- 0.63 

0.613 

0.10 

0.06 

0.06 

- 0.76 

0.686 

0.06 

0.04 

- 0.13 

- 0.79 

0.931 

0.04 

0.026 

- 0.30 

- 0.78 

0.968 

0.03 

0.016 

- 0.42 

- 0.77 

1.0 

0.02 

0.01 

- 0.42 

- 0.76 

37  m 


* 0.34 

0.00104 

0.0039 

0.12 

- 6.fi0 

- 1,65 

0.00263 

0.0091 

0.17 

2.16 

- 2.63 

0.00994 

0.0361 

0.84 

1.13 

- 2.76 

0.0116 

0.0432 

1.04 

0.97 

- 2.90 

0.0136 

0.0624 

1.27 

0.81 

- 2.98 

0.0143 

0.0680 

1.33 

0.78 

- 3.03 

0.0146 

0.0617 

1.36 

0,78 

- 3.04 

0.0139 

0.0623 

1.38 

0.76 

• 3.00 

0.0132 

0.0620 

1.32 

0.82 

- 2.98 

0.0119 

0.0603 

1.36 

0.62 

- 2.86 

0.0110 

0.0692 

1.38 

0.81 

- 2.76 

0.00966 

0.0663 

1.42 

0.81 

- 2.62 

0.00660 

0.0642 

1.66 

0.78 

- 2.44 

0.00738 

0.0612 

1.66 

0.76 

- 2,24 

0.00660 

0.0606 

2.02 

0,68 

• 2.00 

0.00661 

0.0463 

2.61 

0.61 

- 1.86 

0.00479 

0.0482 

6.32 

0.61 

• 1.62 

0.00386 

0.0459 

-12.61 

0.44 

- 1.36 

0.00288 

0.0434 

- 1.65 

0.36 

• 1.06 

0,00179 

0.0383 

- 0.68 

0.23 

- 0.86 

0.00064 

0.0266 

- 0.07 

0.07 

- 0.66 

- 0.00174 

- 

0.11 

- 0.28 

- 0.26 

- 0.00673 

- 

0.24 

- 1.61 

- 0.02 

- 0.0106 

- 

0.27 

- 

0 

- 0.0169 

- 

0.27 

- 
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axisymmelric 

H : 19  to  46 
R THETA  X 10"^  : 1 - 8 
TH/TR  : 0.35  - 0.85 
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FPG  - SHT 

Slow-down  tunnel  with  axlsyametrlc  contoured  nozzle.  Test  tiM  up  to  20  minutes.  Open  test  section; 
6.6  < PO  < 28  MN/m*  316  < TO  < 988  K Helium.  2 < RE/m  X 10‘®  <36.  0 « 0.77  m. 

KEMP  J.H.,  OWEN  F.K,  1972.  ExperlMntal  study  of  nozzla  wall  boundary  layers  at  Hach  numbers  20  to  47. 
NASA  TN  0-6966. 

And  Kemp  J.H.,  private  communications,  Kemp  6 Sreekanth  (1969) 

1 Th«  ttitt  wtrt  conducttd  on  th(  Mil  of  th*  axItyifMtrlc  cnntourtd  nozzli  dtiignod  to  givt  i Htch  numbor 

SO  cort  and  aquippad  with  an  altarnativa  throat  taction  Intandad  to  givt  a Mach  40  cort.  Tht  throat  tactions 
Mra  fumithtd  with  hatting  colls  around  tht  outtida  to  provida  a more  uniform  tamparatura  distribution 
In  tha  nozzla  wall  (Kamp.  1970).  Radii  of  tha  nozzla  contour  art  givtn  In  sactlon  C for  tho  Maturing 
stations.  Tht  nozzla  was  about  3.60  m tong  and  0.72  m In  dltmatar  at  tha  axit.  Tha  proflitt  Mra  matturad 
In  tha  range  0.60  < K < 3.S  m,  (X  ■ 0 at  tht  nozzla  throat)  where  X It  Matured  along  the  nozzla  axis. 

Tha  nozzle  was  aquippad  with  an  Injector  at  tht  and  but  no  diffartnce  was  found,  In  thata  tests,  between 

2 data  obtained  with  or  without  tha  Injector,  to  long  at  tht  boundary  layer  ranalnad  attached,  Tht  Mach  40 
throat  was  found  to  provida  an  Inviaeld  test  core  approximately  0.10  n In  dItMtar  In  which  tha  pitot 
prattura  variation  was  last  than  i 6 t and  tha  Mach  number  variation  was  lets  than  t 1.8  X.  A reasonably 
sized  uniform  core  ms  obtained  for  10  < PO  < 14  MN/n^  (Ktmp  1970).  “The  uniform  Hach  core  Is  vary  much 
dependant  on  tha  reservoir  conditions  to  that  care  mutt  bt  exarcittd  In  Judging  the  uniform  flow  conditions." 

4 Tht  nozzla  throat  was  heated  to  vary  nearly  tht  rtcuvary  tamparatura.  Tha  tanparature  dropped  off  rapidly 
with  distance  down  tha  nozzle  where  tha  wall  tamparatura  ms  nearly  room  tamparatura  for  all  test  stations 
X>1.6  m.  Coordlnatat  for  the  nozzle  are  given  In  table  1. 

6 Thera  ware  10  itatle  hoitt  (d  ■ 6.36  mm)  along  ont  generator  from  X ■ O.SOB  to  3.S6m,at  tha  6 profile 
measuring  ttatloni,  and  distributed  batwMn  these  stations.  No  corrections  wart  Mda  for  rarefaction 
effects  on  tha  wall  pressure  mtasuramants.  Wall  temperature  was  Matured  at  the  5 profile  Maturing  stations 
using  chroMl-alumtl  thermocouples.  Skin  friction  was  Matured  at  the  last  4 survey  stations  using  a 
floating  elaMnt,  magnetletlly  nulling  balance  (Spangler  1963).  At  each  station  the  elaMnts  were  contoured 
to  the  local  nozzla  tui  lace.  The  diameter  of  tho  floating  eloMnt  was  12.7  mm  and  the  centra  lint  of  tha 
floating  elaMnt  was  aligned  with  the  profile  Maturing  station.  Wall  heat  transfer  was  determined  from  the 
steady-state  heat  conduction  In  thln-skln  gauges  contoured  to  the  nozzle  wall  and  positioned  at  the  last 
four  survey  stations. 

7 Traverses  Mrs  Mda  with  Pitot  and  TQ-probes  at  five  survey  stations  and  with  hot-wire  probes  at  the  last 
two  survey  stations.  TO  was  Masured  with  a single  shielded  thermocouple  probe  [d|  ■ 1.78  ms)  designed  to 
have  low  conduction  lottos  In  very  low  density  flow  conditions  and  calibrated  In  a free-jet  facility  In  tht 
relevant  Mach  nua^r  range  (the  calibration  curve  Is  given).  Pitot  pressure  was  Matured  with  a GPP 

(dj  ■ 4.76  mm)  at  survey  stations  1.067  m to  3.86  m and  with  a CPP  (d^  ■ 1.69  mm)  at  X • 0.608  m. 

Fluctuation  MasuroMnts  at  X ■ 3.66  m were  obtained  with  a water-cooled  platinum  film  probe  (McCroskey  1966). 
Matt  flow  and  temperature  fluctuation  Intensities  Mre  Matured  at  X ■ 2.793  m using  a HWP  (CT)  with  a 
"Platinum  10  t Iridium"  wire  (dj  ■ 0.0063  mm,  Ij  • 3,17  imn).  A preliminary  probe  calibration  was  made  In  a 
free-jet  facility. 

e Pitot  and  TO  profiles  Mre  taken  at  a station  corresponding  to  the  centre  of  the  balance. 

9 The  TO  and  PT2  profiles  were  obtained  on  separate  occasions,  and  the  TO  data  Mre  Interpolated  to  the 
Y-valuet  of  the  Pitot  values.  The  tunnel  reservoir  conditions  differed  for  each  run  and  the  profiles  are 
presented  as  having  the  reservoir  pressure  of  the  pressure  run  and  the  reservoir  temperature  of  the 
temperature  run.  The  TO  data  showed  som  "hysteresis  effects  due  to  variations  In  support  temperature” 
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»nd  th«  data  were  faired  giving  "velocity  values  that  vary  as  much  as  5 * from  the  value  given  by 
unweighted  fairing".  The  fairing  was  weighted  toward  high  temperature  values  In  the  outer  part  of  the 
layer,  and  towards  low  values  In  the  Inner  part.  The  static  pressure  at  the  wall  differed  greatly  from  that 
near  the  boundary  layer  edge,  by  a factor  of  up  to  three.  The  authors  reduced  data  assuming  a linear  static 

10  pressure  variation  from  the  wall  to  the  free  stream.  The  recovery  factor  used  was  0.8.  The  temperature  and 
Pitot  data  were  corrected  for  real  gas  effects  (Erlkson,  1963)  and  raw  data  are  tabulated  in  the  source 

U paper.  The  viscosity  lew  assumed  was  Akin's  (1960). 

12  The  editors  have  taken  values  from  the  authors'  final,  adjusted  profile  tabulations,  so  Incorporating  all 
the  authors  assumptions  and  calibration  proctdures.  The  adoa  state  reservoir  values  given  In  section  B are 
calculated  from  the  static  properties  at  tha  O'State  profile  point,  atiumlnq  that  helium  can  be  treated  as 
I perfect  gas.  Ignoring  typographical  error,  random  differences  between  tha  calculsted  edge  state  and  the 

13  tabulated  reservoir  conditions  are  found  at  tha  10  X level.  With  the  exception  of  four  profiles,  all  the 
date  obtained  are  presented,  giving  seven  sets  of  runs  for  different  ranges  of  Mach  number,  Reynolds 

14  number  tnd  heat  transfer.  CF  data  are  not  available  for  the  first  station. 

§ DATA:  7206  01fll>0706,  Pitot  and  TO  profiles  obtained  leparately.  NX  ■ S.  CF  from  FEB.CQ  from  steady  state 
film  gauges.  Some  hot  wire  data. 

15  Editors'  cwwnts 

These  ■easupaeMinta  ware  made  In  a Mach  number  range  unewtehed  by  any  other  reported  experiment.  The 
Instrusantsl  tnd  conceptual  difficulties  art  auth  thit  no  greit  emphasis  should  be  placed  on  ei\y  prtelae 
numerical  valua,  Unfortunately,  tha  experiment  1i  not  vary  clearly  reported,  and  It  hat  not  proved  poiilble 
to  decide  exactly  what  was  dona  In  every  particular. 

The  editors  hive  Inadvertantly  Introduced  soma  scatter  In  tha  outer  region  of  the  profllti  by  using  tha 
luUiors'  T/TO  data  as  an  Input  for  tha  profiles.  These  are  tabuletid  In  rounded  form,  to  one  deelmil  place, 
to  that  for  the  outaneost  profile  points  the  pressures  may  be  up  to  6 I In  error  from  thli  cause.  Tha 
affect  of  tha  seattar  on  eveluated  data  will  howaver  be  small.  Larga  differtncti  batween  our  Riynoldi 
numbtr  values  ind  those  of  the  originil  arise  from  our  choosing  a diffarent  viscosity  law  for  helium 
et  low  temperatures,  as  stated  in  the  Introduction. 

The  velocity  profiles  cannot  be  related  directly  to  any  correlation  baiad  on  adiabatic  flat  plate  date. 
Thera  are  strong  thanaal  and  praiiure  history  effects,  tnd,  for  the  Meeh  nustier,  the  Reynolds  number  Is 
so  low  that  tha  profiles  should  be  considered  transitlonil.  (In  trinsfomid  coordlnatH  the  maximum  value 
of  yu^/v  Is  of  order  40  and  tha  H12K  value  Is  appropriate  tu  a laminar  laytr.)  There  are  also  strong,  and 
Inadaguatily  described,  normal  praiiure  gradient  effects  which  will  only  very  approximately  bi  eccountid 
for  by  the  llnair  static  pressure  variation  atstawd.  The  probable  shape  of  the  static  prtsiura  variation 
can  be  seen  In  (ackwith  et  el.  - CAT  7106  P tnd,  epprexlmately.  In  Fischer  at  al.  > CAT  7001.  Tha  normal 
itrais  gradlant  required  to  turn  the  flow  Is  provided  by  a static  pressure  gradient  with  a normal  Raynolds 
stress  component  super Imposed  on  It  which  Is  of  tha  sane  order, 


TABLE  1 NOZZLE  COOROINATEEt  AUTHOMf  UNITS  (INCHES) 


(Inches) 

r 

(Radi US- Inches) 

X r 

(Inches)  (Redluflnchts) 

X 

(Inches) 

r 

(Ridlut-Inchai) 

- O.BO 

0.231 

B.OOO 

1.4640 

60.000 

6.4240 

- 0.100 

0.1007 

10.000 

1.7320 

64.000 

(03) 

6.7260 

0 

0.00S4 

16.000 

2.3260 

66.000 

7,0270 

0.110 

0.1140 

20.000  (01) 

2.0790 

eo.ouo 

7,0660 

0.)S0 

0.1606 

26.000 

3.4000 

90.000 

6,6630 

0.600 

0.1976 

30.000 

3.M20 

100.000 

9.2130 

1.000 

0.2732 

36.000 

4.3310 

110.000 

(04) 

9.6360 

2.000 

0.4700 

39.000 

4.0960 

120.000 

10.4240 

1.000 

0.6620 

41,000  (02) 

4.9690 

130.000 

10.9760 

4.000 

0.M30 

46,000 

1.2170 

140.000 

(06) 

11.8140 

6.000 

1.1720 

10.000 

6.0210 

(Figures 

from 

NASA  Ames) 
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CAT  T20»  KE'lf  BOUNDARY  CONOtTJONS  AND  CVALUATtD  DATA.  SI  UNITS. 


RUN 

MO  * 

TN/TR 

RCD2N 

cr  • 

H12 

N12K 

RH* 

PD* 

K * 

ROD 

RN/RO 

RED2D 

CO  r 

h12 

m12K 

Tn* 

TD* 

Rl  * 

TOO 

8W  R 

D2 

P12 

H42 

D2K 

uo 

TR 

TSOtOlOl 

to, 0900 

0.904S 

7.5168**01 

NM 

41.01*2 

2.1484 

5.124T**01 

3.7996**91 

$.osoo*>ot 

»,79T4"*04 

1,4122 

1.4471**01 

NM 

1.4071 

1.6260 

1,»209**92 

1,4400**00 

•7.JUT*«02 

q,48«7*+02 

1,0099 

t,4128*»04 

NC 

1.26*2 

l,a040"-03 

2,26*»*+01 

4,47U4**02 

72040102 

27.1000 

0,7004 

l,4270**0t 

i,4200’>0« 

114,1718 

2.4440 

l,4642"*«l 

4,4194**00 

l.OSTO’tOO 

4.7704**04 

2,1112 

2,1444**01 

2,1410*>01 

1.8694 

1.1461 

1,1900**02 

2.0100**00 

• 1.2H4--01 

1.0140**92 

1.0090 

l,M04*-04 

NC 

1.2409 

1,4121*»91 

2.27l4**ul 

4,4441*t02 

T204UIO) 

19.4000 

0,4971 

6.7121**01 

2,9*04’>04 

143,2894 

2.1417 

7,0721"*00 

1,7441"*00 

t.42«0"«00 

4.R441**94 

1.9417 

1,1141'*01 

I,4140*»01 

1.8849 

1.1716 

}.V190**92 

1.4000**00 

•l.70S»»*01 

1.1104**02 

1,0000 

1.221T*-44 

NC 

1.9031 

4,6020*«01 

2,1098**91 

4.5I10**0I 

T2O402OI 

14,2000 

0,1494 

4,4441**0t 

N“ 

84,6891 

2.1119 

l,1247**0t 

3.4921'*0k 

9.4SOO**9I 

4,7S11’«04 

1.1112 

4.9382**02 

NN 

1.8661 

1.4042 

1,4790**02 

4,1400**00 

«7.S127"-92 

S,1l04'*02 

1,0009 

t.ai44*»04 

NC 

1.1298 

2.227I*<91 

2.8*44**01 

7,2418**02 

72040102 

24.4000 

9,4171 

4.8440**0t 

1.8000*»04 

130.10*1 

2.4730 

1,4442**91 

7.4434«*00 

WOOTO'^OO 

4,!IS4S**'ib 

1.8491 

1.I017**01 

1.4S40*«01 

1,8207 

1.1427 

1,9800**92 

l,4|00*t00 

• 1.2Bn*<9l 

«.1274**02 

t.AOOO 

3.4747*>04 

NC 

1.160* 

6,1481*-91 

l.V710**01 

••192l**02 

720402VA 

10.4000 

9,4117 

l,7141**0t 

1.0000*-04 

112,474* 

2.778* 

7, 0729**90 

1,1402**00 

1.4240"*09 

4.4421**04 

1.8842 

l.T174**01 

4.2110*«01 

l.ttlTT 

1.5*42 

1.2100**02 

2,7700**00 

•l.70S4“-9l 

1.4777*402 

1.0400 

4.0141*>04 

NC 

I.I0I7 

1.0lll**92 

2,4469"*9l 

7,7781**02 

7I0401UI 

14.S000 

0.4181 

1,0814'*O2 

NM 

61.1811 

2.1441 

1,7241**91 

1,1810**01 

S.OSOO'^Ol 

1.1012**07 

1,1401 

1.471T**03 

NH 

1.86*1 

‘•S'**!  . 

4,0099**91 

7,1400**00 

-T.^ST'-OS 

4,7140**92 

1,0000 

l,l78T*-04 

NC 

1.4418 

l,4417**9l 

1,1401**01 

1,7111**01 

72049102 

27,4900 

0,4012 

*.1284**01 

1.2l00«-04 

104,1*41 

2.8110 

2,U470**UI 

1,114S**01 

k.9470*«00 

l,tl21**97 

1.8271 

2.11tt**0l 

1.1100*-01 

1.8414 

1.1124 

1,2890**01 

1,4100**00 

• 1.2S'»4«.01 

4,n74S*«92 

l.OOOO 

4,1040*-04 

NC 

1.1114 

5.4I17*>9S 

1,0646**01 

9,1347**02 

72040301 

12.9000 

0,4011 

7,0114**01 

2.4800*>94 

144,1418 

2.74*1 

l,9ll#“*9t 

4,7724**00 

li4t«0*«0>) 

1.1141**07 

2.2141 

2.4474**41 

4.0420’<91 

1.8240 

1.1134 

1,1790**02 

2,4700**00 

«1.70S4*u0l 

S.T211**92 

1,0004 

1.2141*<44 

NC 

1,4400 

9.4I*2*>0S 

1,U0*S**91 

7,9204**02 

7204010« 

17,4000 

0,1118 

4,4440**01 

1,4000*»04 

248.7111 

2.8110 

4,9021**00 

2.2447**00 

1.7419**90 

1.1407**97 

1.7141 

2,1444**01 

1,2100"*01 

1.78*7 

1.1418 

|,UDOO**02 

1 ,4400"*00 

•2.msi*«oi 

4.4081**92 

1,0090 

l,T810*-04 

NC 

1.4141 

1,7701**02 

1,1211**01 

l.4124**02 

72049001 

20,1000 

0,7410 

1.7847**02 

NM 

81.4141 

2.2111 

1,J178"*02 

4,7174**01 

S,0I04*«01 

1,0144**07 

1,1081 

4,04«l**0l 

NM 

1.4149 

1.7114 

1,1290**01 

1,9000**00 

• K1U7*>9I 

1.1140**92 

1,0040 

t.l4«l*-04 

NC 

1,2410 

1,1I04**91 

2,1041**01 

4,6IH**02 

72040402 

24,4090 

0.4410 

I.104|**02 

2.T100»*04 

111.4040 

2.5124 

1.IM1**9I 

1.4084**01 

1.0479**0O 

1,44U**07 

2.1114 

4,t4ll**ei 

i,1220*>01 

1.41*4 

1,1490**OI 

1,9100**00 

•t.2444*«9l 

1.1114**92 

1,0009 

3.1804*»04 

NC 

1.4918 

4.0441*>9l 

2,}140**91 

4,7449"*02 

72040401 

14.9900 

0,4407 

1,1424**91 

k.4400*«04 

157,0778 

2.4417 

1,4041**01 

4.414I**00 

1.4l40**0A 

2,0971**97 

2.2042 

4.1140**01 

l,4140*-0i 

1.4121 

1.1417 

1,9490**92 

i,2400**00 

■1.7094". 01 

1.1111**92 

1,0400 

4.0412*>04 

NC 

1.4411 

7,04|8*-01 

2,30oT**03 

4t4D|0‘*02 

72040004 

42,2090 

9.4711 

4,ir8}**A| 

t,«TOO*«9H 

129,4712 

2.6176 

6,4013**00 

2,4121**90 

2.7410**99 

2.1994**97 

2.2700 

3,4102**0} 

8.}400*»04 

1.8944 

1,1787 

2,4700**92 

0,1000*»Ul 

•2.44ll«.01 

4,R17|M02 

1.4900 

1.4022*-04 

NC 

1.1401 

l,3147*-92 

2,2012**91 

4,426I**U2 

72040001 

43,9000 

0.4211 

4.1112**41 

4.2000*-09 

149.9174 

1,0411 

6,1069**00 

2,0544**00 

}.)149*«99 

a,l277"*9T 

2.1211 

],T148**01 

NM 

1,8110 

1.5111 

2.4700**02 

9,1000'*9I 

•2. 4204". 91 

1.1194**92 

1,0900 

4,9414*«04 

NC 

1.1471 

1,841I“*92 

2,1440**93 

4,7444«*02 

^206-B•2 


CAT  Tic# 

KEMP 

BOUNDARY 

conditions  and  evaluated 

DATA.  31  UNITS 

• 

Run 

MD  * 

T»t/TR 

PED2H 

cr  * 

HI2 

MUK 

PW» 

PD* 

X * 

POO 

PM/PO 

RE02D 

CO 

H12 

H12K 

Tm* 

TD* 

RZ  • 

TOD 

sw  • 

D2 

P12 

hr2 

D2K 

UD 

TR 

2(1,0000 

0,180* 

1 .1515 

♦ 02 

N»* 

5*. 08** 

2.1531 

l.35;0«.02 

1,6581"+01 

5.0(i00“-01 

2.0570" 

♦ n? 

1,1120 

2,8071 

♦ 01 

riM 

1.1210 

1.6570 

1.oi00"*(j2 

*,1100*.00 

-7,31i7"-0? 

1,3274" 

♦ 02 

1.0000 

2.2188 

• 44 

HC 

1.51*0 

l,5710"-u3 

l,10l5*.ol 

8,3615".02 

TIOkOSO? 

21.0000 

0,1181 

1.1351 

♦ 02 

1.9100"-01 

108.81*0 

2.4718 

1.1*11"A01 

l,111*"T0l 

J,0670"*00 

♦ "7 

2. 0850 

1.2110 

♦ 01 

4.0840"-15 

1.8912 

1.5821 

l.(t8U0*.U2 

1.0100"+DD 

• t.21Rk''>01 

*,*175" 

♦ 02 

1,0090 

1.5611 

• 01 

NC 

1,16*0 

1.1*11‘-U3 

l,uooi"+ol 

7.71*2"t02 

72CkUlS3 

11.1900 

0,1011 

1.1048 

♦ 02 

2.1500"-i>1 

120.1418 

2.5*18 

t ,1h12"tOl 

6,2*1*"tOO 

l.klkO'tOO 

2.0859" 

♦ 07 

2,1104 

1,5101 

♦ 01 

J.1*80"-05 

1.8717 

1.5811 

l,2100".ili 

2,1500"i00 

•J.70lk«.0l 

8,7511" 

♦ 02 

1,0000 

5.5021 

-01 

NC 

1.5150 

M.0*50*-0l 

S.Ui21*^01 

7.81*T"102 

72i)k0S04 

12,1000 

0,1578 

1.18*1 

♦ 01 

l,7100"-01 

111.6710 

2. 7160 

S.kOll'AOO 

2.1781"790 

a.7'»i«**oo 

2.0110" 

♦ 07 

2,1158 

l'.1B8B 

♦ 01 

2,T180"-05 

1.7807 

1.5175 

;i,uooo*.u2 

1,5800"POD 

1.3M2" 

♦ 02 

1,0000 

1.2787 

• 01 

NC 

1.10*1 

1.50U5"-02 

i.iibriDi 

*,1811"t02 

7<«k«b*)l 

20,3000 

0,Toi8 

2.1151 

♦ 02 

NM 

72,20*3 

2.1*11 

1.81it0"1o2 

t.2470"PC2 

S.OSvO*>Ot 

2. Ills" 

♦ 07 

l.1|*S 

*.7110 

♦ ni 

HM 

1,1108 

1.68U0 

1.|8UO"102 

1.*500"100 

• 7.3UT><OI 

5,0528" 

♦ 02 

1 ,0004 

I.t017 

• 04 

NC 

1.1026 

l,177l»-0l 

2.28SO*101 

4,5m"102 

71«kOkU? 

21,1000 

0,70f1 

1.1880 

♦ 02 

2.0100*«01 

115.1701 

2. *12* 

1.91  II'IOI 

l,6*4*"l«i 

ttVk70*»9U 

2,1017* 

♦ 07 

2.4*21 

7,15*0 

♦ 01 

i.*110"-U5 

1.1106 

1.6120 

1.1600*102 

t,*800"400 

• U21«k*>01 

5.0258" 

♦ 02 

1.0000 

2.5254 

-04 

NC 

1 , 161* 

It0l51"-Ul 

2.2611".01 

4,5018"10I 

7lMbOkUt 

15,8000 

0.8554 

1.1811 

♦ 02 

1.8800*-01 

111.27*1 

2,5*11 

1.1011'^Ul 

7.5181"400 

UkUO'tOn 

2,8111" 

♦ 07 

2.5412 

8,0441 

♦ 01 

1.72ia">05 

1.1250 

I.6Q1I 

1,020Q"102 

1.2094"iOO 

• l.70M‘.ai 

5,im* 

♦ 02 

1 ,0090 

1.1025 

-04 

NC 

1.1673 

6,1151"-Ul 

2,1086"101 

4.*077"P02 

720k0k04 

01. *000 

9. *1*0 

*.1181 

♦ 01 

t,4100"-01 

251,1781 

2. *115 

*.t*72"A00 

2.511S"100 

a.7k30«»00 

2.8715" 

♦ 07 

2. *111 

1.7112 

♦41 

l.tl70"-05 

1.1088 

1.5811 

},0000"1U2 

7,8090"-Ol 

5,1822* 

♦ «2 

1,0900 

1.1112 

•04 

NC 

1.1181 

t.2222’*02 

2.1IB7"O01 

4,**41"f02 

720*0*91 

15,1009 

9, *452 

6,2*1* 

♦ 01 

5.*ooe*-os 

121.832* 

2.1151 

*,S155"^00 

2,2081*400 

S.MbONOU 

2,88*8* 

♦ 07 

2,112* 

1.1147 

♦41 

N“ 

1.8*11 

1,51*0 

2.4700"f02 

7,1000"-0l 

•a.nob'ioi 

5,11*1* 

♦ 02 

l.OOCO 

4.4114 

•04 

NC 

1,1525 

1.7Sk*"-D2 

2,1Q88".u1 

1.*010"1U2 

720*0701 

20,2000 

0,1581 

2,4250 

♦ 02 

NM 

*1.1711 

2, lit! 

l,*iil"io2 

1,27*7"P02 

S.OIUO'«OI 

2.7185" 

♦ 07 

1.1501 

1.4814 

♦ 01 

NM 

1,1211 

1,*171 

l.klDO'702 

*,10OO"POO 

•7«S127<>0t 

8,7732" 

♦ 02 

1,0080 

1.1051 

•04 

NC 

1,17*0 

t.l847"-Ul 

},0062"^01 

7.l*74"t02 

720*0702 

21.*000 

0,4118 

1.1511 

♦ 02 

2,5800"-01 

US. 1101 

2,7111 

3,40t0*801 

1.1190"P01 

t.C*7O'*V0 

2,8070" 

♦ 07 

i.mi 

1,0054 

♦ 01 

4.t800*«95 

1,8175 

1.6V40 

1.1100*102 

2.1*00"P04 

-i.atio'^oi 

*.*767" 

♦ 02 

t.oooo 

1,1717 

■01 

NC 

1.1115 

l,*IOO"-4l 

2.1178**01 

7,7T12"002 

720*0703 

15,1000 

0,1175 

1.1474 

♦ 02 

I.IT00*«01 

127,8701 

2. *711 

l.*148"*01 

e,049i"POO 

t,*l*0o*00 

2,7571" 

♦ 07 

2.4124 

5,1107 

♦ 41 

1,1570*»05 

1,8818 

1,5817 

3,1100"702 

I.IIOO'IOO 

>l.79M‘«0t 

I.IUI" 

♦ 02 

1,0000 

4,15*7 

■ 01 

NC 

1.5211 

7,1718"-01 

S.OI2t*7»l 

7,*117"t0l 

710*070* 

11,5000 

9,1*12 

*.*1*7 

♦ 01 

t,*500*-04 

281,7081 

2,674* 

*i**7l'100 

2,*472"AOO 

2>7«i0'*04 

2.84*0' 

♦ 07 

2.1187 

1.4251 

♦ 0] 

1.0170*-05 

1.7177 

1,5110 

2,*700'102 

1.4200"i00 

•2i**»l’>0t 

8.1751* 

♦ 02 

1.0000 

4.4141 

■ 01 

NC 

1,1*15 

I.4I0«">12 

1,0511*1V1 

O.Q1}4"tOI 

720*0701 

15,1000 

0.1782 

1.1111 

♦ 01 

*.1004’»05 

217,1*81 

1.0527 

*,5155"100 

2,1*01"700 

).SS*0"»04 

2.8280* 

♦ 07 

2.8111 

1,8411 

♦ 03 

NM 

l.»258 

1.5*27 

2.1700*+02 

l.2100'700 

-2,12«**-0J 

•.7818" 

♦ 02 

1,0400 

*,1817 

• 01 

NC 

1.18*1 

1,10SI*-U2 

i.oisi'ioi 

7.1515'POI 

eVAUUATED  data  - PRCSaURF  AASCD  AEPENKNCC  PLOrt 


7206-B-3 


RUN 

D2PO 

D2Pi« 

H12PD 
Hi  2PM 

H32P0 

H12PM 

H42PD 

H62PM 

RED2PDD 

RCD2PMb 

RED2PDW 

NtoaPWH 

08TAR 

TaoAOlOl 

1,6))2*.04 

l.)406*-04 

112.2064 

106.2)12 

1.607) 

1.6003 

1.2007 

1.2076 

1, 7103*. 03 
1.716«".0J 

7.4312«»01 

7.6S41**01 

1.5S1S'-02 

72060102 

2,0)60"-04 

l.aS20*-04 

202.)024 

232.4460 

1,0610 

1.0644 

1,23)1 

1.2541 

2.3225"Tft) 

2.]211‘tv3 

8.1617"*01 

5.3i>53".0l 

S,0010“-02 

7206010) 

).|621*»04 

).)606‘>04 

26). 4017 
200.161) 

i.;»6i 

1.0041 

1.5116 

1.3106 

3,l37o"T01 

S.S169'T0) 

6,7i30"t01 

6.7135">01 

7,6*T5*-02 

72060201 

lt424«**04 

l.S126*»0a 

104.6)0) 

101,0)06 

1,06)6 

1.0662 

l,))66 

l.))62 

6,S377*T02 

6;S60S‘>f02 

6.1626’*0t 

*.I648«+01 

1,*305*-02 

72060202 

),6))l>-04 

2,)204*>04 

211.0)1) 

170,0016 

1.0164 

1.0166 

l.)700 

1.1660 

1,0664"T05 

l,D6tS''t01 

4,0**J*.ni 

4.0*70''*01 

5,03t0*»02 

7206020) 

5,OA0O*-04 

4.147)"-04 

266,6124 

102,702) 

1.0167 

1.0160 

1.3111 

1.3100 

1,?462"T0S 

l,746l".0) 

3,6l)3»»«l 

3.60RO**0| 

l,374l*-02 

71060)01 

2.2)a0'*04 

1,71«4>.04 

0).7]21 

0O,)))l 

1.0670 

1.0606 

1.4) 71 

1.4) 37 

l.4623''T0) 

I,4620*t0) 

l,07}0*4‘02 

l,U732"*02 

l,4R25*-02 

72060)02 

4,1642"«04 

2.4111*«04 

1)6.7140 

140.1107 

1.0600 

1.0610 

1,3247 

1.32)3 

I,(l6*i«t03 

1,0662^03 

6,0637*t01 

6,U*4i>*01 

4,4767*»02 

72060)0) 

).1«72*«04 

).2)50‘»O4 

NOT  REAL 
222,0764 

1.0227 

1.0220 

1.4)04 

1.4462 

2,4302"to3 

2,4301‘t03 

4. 6*36**01 
*,6*54"*0l 

0,1«00*.02 

72060)04 

S.7)J«"-04 

4.1I4)2“»04 

NOT  real 
333.70)0 

1.70)7 

1.70)7 

1.6460 

1,44)4 

2.1) 64"*0J 

1.1) 63*t») 

4,6736"*01 

4.67)4**01 

l,507|)*«Pl 

72060401 

l,)A2)"-04 

l,l)«4»-04 

100.0360 

106.307) 

1,6)00 
1 ,6)6) 

1.3107 

1.3066 

aiOloi’To) 

4,0515"Tn) 

1,7»52"*02 

1,7*50**02 

1.2706*-02 

72060402 

}.l)62‘‘-04 

1.0)2A*«i04 

220.306) 

106,6017 

i.;to2 

1.6100 

1.4230 

1,422* 

6.0S6l**u) 

6,0*0)''T»] 

1,2614**02 

1.2616**02 

4,1019*"02 

7206040) 

4,o2lt0"*04 

2,4<70’>04 

11«.6))0 

241.6613 

l.*112 

1.611) 

1.470* 

1,477) 

OiOOll'TOl 

6.0611*.03 

I.lin0**u2 

1,1306**02 

*,06ll*-02 

72060404 

).»7g)'-04 

2,))a4’«04 

NOT  REAL 
464,4636 

1.00) 4 

1.00) 3 

1.3312 

1,3)0* 

3,3010"*0) 

S,30U*tO) 

6.2274**0l 

*.I27***01 

l,3*9l*-0l 

72060406 

4,6)11’»04 

2.6»46'-04 

NOT  REAL 

)74.4066 

1.0466 

t.osoo 

1.3370 

1.1)64 

3,7304*t0) 

1.730S''T0) 

0,4073**Ol 

*.4174*701 

1,0126*-01 

72060)01 

2,2^16‘-04 

l,b)47*-04 

71.3300 

66.0677 

1.6)2) 

1.6220 

1.3277 

1,3267 

2.7034"t(-l 

1,7061>'tQ) 

1.63*4**02 

1.61*6«*02 

l.335o*-02 

72060)02 

),)447«.04 

2.2711>-04 

166. 3221 
167,3242 

1.0626 

1,06)} 

1.(021 

1.4010 

1.2ei2'T03 

3.3017''t63 

1,1220**02 

1.ISI6**02 

4,2712*>02 

72060)01 

),46)l’'-04 

).2766‘«04 

NOT  real 
163.R044 

1.0700 

1,0707 

l.))6l 

1,3)40 

4.46I2''»03 

4,4678"T0J 

l,o07o“*02 

1,06*0**02 

7,l305"-02 

72060)04 

4.2)6)‘-04 

2.6062''>04 

NOT  REAL 
400,0302 

1.7076 

1.7077 

1.3130 

1.112) 

2,47)0«T03 

2.4736''t9l 

4,6*n2**01 

4.6fcn2»*0l 

1,452J"-01 

72060601 

1.)0'76>-04 

l,a*2)"«04 

61.7623 

06.7212 

1.6460 

1,6406 

l.RDl 

1,4142 

6.6322^03 

6,6044"tO3 

2,6*6i«*o2 

2.67C0"*02 

l,2237*-02 

72060602 

2,44)7"-04 

1.4I06'»04 

231,071) 

201.0600 

1 ,6)67 
1.6402 

1,3060 

1.1030 

7,36}}''»u) 

7,1640«T03 

1,4*63 -.02 
1.4*Ar  12 

3,7om7*»02 

72060601 

4.24t7‘>04 

2,4))S‘-04 

321.2160 

230.6244 

1,6240 

1.6261 

1.3061 

1.3046 

7.6461«Tii3 

7.6464“t03 

1,4*2'-  • ’02 
1,4*26". 02 

O.OSCS'-OO 

72060604 

4,4))6‘»04 

2,)00)''>04 

NOT  REAL 
4J6,0)60 

1.6000 

1.6000 

1.4460 

1.4461 

4,7615**01 

4,7612''t0l 

0,V541"«01 

0.0)36**01 

l,2O5J"-01 

7206060) 

4,O7)l>.04 

2,)44)"-04 

NOT  REAL 
167.4626 

1.0616 

t.OOlO 

1.3646 

1.3641 

4,6467"t03 

4,6467"T01 

0,1651**91 

0.1691**01 

l,75*4“-0l 

72060701 

l.OOOO-.OA 

l,5166"»04 

01.6771 

76.607) 

1.6)04 

1,6261 

1 ,4063 
1.6131 

3.45I5"T«1 

3,4)16>'t01 

|.4046**o2 

2,4097**02 

1,2755"»02 

72060702 

).1)64*-04 

2.0)01**04 

166.67)2 

174.0)04 

l,«*6« 

1.0667 

1.4) 03 

1.4) 74 

S,6644*Tnl 

).6646>ta3 

|,1490"*02 

1.1452**02 

3,64|1*-02 

7106070) 

4.6164*-04 

2,0421*»94 

267,1673 

207,0640 

1.0020 

1,0020 

1,3344 

1,3332 

S.2678'Tn) 

3.2671'tOS 

1.26*0"*(I2 

1.26*7**02 

*.6)07"-O2 

72060704 

4,464)*»04 

2i6007*-04 

NOT  REAL 
4)1.0117 

1,7604 

1,76*4 

1,1704 

1.3060 

3,4020"to3 

).40I6‘*03 

*,5TS5"*01 

*.9713**01 

l,1606«-lll 

7206070) 

6,0464*«04 

).7176«-04 

NOT  real 

106,3137 

1.02*0 

1.0247 

1.4623 

1.4614 

4,0243«*g) 

4,l210*t(i3 

6.06l0"*01 

6.06C*"*01 

1.0272*-01 

72()(i-C'-l 
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profile  tabulation  ?1  POINTS,  OELTA  at  point 


I 

» 

PT2/P 

P/PO 

to/tod 

H/MO 

u/un 

T/Tn 

HhO/RHfto»U/UD 

1 

O.OOOi'"*On 

1,01''' 11  "too 

1,84171 

0.98616 

0,04000 

0 ,00400 

187,10000 

0.00000 

2 

6.1'I4S"-01 

1 ,2t,,’6“  + 00 

1 ,e4}so 

0,60191 

0.01791 

6.21210 

179,60000 

0.00244 

1 

1 .27on".02 

1 .TJoo'tOO 

1,74872 

0.62461 

0.02799 

0,14960 

160,60000 

0.00192 

4 

1 .«0b3"-0i 

2,lb2S"*00 

l,7b3Sa 

0.69476 

0.01594 

0.4J790 

148,20000 

0.00921 

5 

2,141  J'.O,; 

1,1280", 00 

1.721bO 

0.69082 

o.obuns 

0,92020 

114,90004 

0,00666 

b 

1.17bJ“-02 

4.Ti)73-,oq 

1,67912 

0.74U89 

0,09480 

0,60120 

12U.80O00 

o.oooie 

7 

l.Bl 

b.bC^O'tOO 

1.61112 

0.00899 

0,06787 

0.64490 

104,70000 

0,01081 

B 

4.44b2"«02 

l,17l6"T0l 

1,99767 

0,90407 

0,08468 

0.80760 

81,10000 

0.01991 

9 

S.0625*-02 

2.8bn<l"tOl 

1,99168 

0.96281 

0.1*169 

0.91190 

4t,60o0o 

0,01404 

10 

S.717S"*02 

1,1880"T02 

1,90960 

0,96849 

0,2«049 

0.96780 

11,10000 

0,11162 

11 

b.lS2S'>02 

?,41N2"t02 

1,47976 

0.96269 

0.42117 

0.97420 

S.lOuOo 

0.27200 

12 

6,V87S«.02 

l,eibb"T02 

1.41400 

0,99919 

0,92112 

0.47910 

1,90000 

0. 19402 

11 

7,b22S*-02 

S,l41b'A02 

1,16196 

0,99771 

0.60929 

0.97600 

2,60000 

0.9<201 

14 

b.2S7S“-02 

h.lA48*,02 

1,11879 

0.99696 

0.67164 

0.97620 

2.10000 

0.62211 

IS 

S,S41S"-0? 

7.4148"+n2 

1,11470 

0.99679 

0.72806 

0.97680 

1,80000 

0.7241U 

lb 

9,5288"-0T 

8,9b7l*,02 

1.24480 

0.96014 

0,79919 

0.97400 

1,90000 

U. 81970 

17 

l,01b4"-01 

1 .04fi9"T'll 

1,18410 

0.96498 

0.86110 

0.48180 

1,10000 

0.84442 

IS 

l.Olbb""!!! 

Utllb’,01 

1.17120 

9.97016 

0,89881 

0.98460 

1,20000 

0,96097 

19 

1,1414". 01 

1.24bS",01 

1.11991 

0.97792 

0,94290 

0.98890 

1,10000 

L. 00619 

20 

1,2070". 01 

l,2S8b',01 

1.141S9 

0.98942 

0.94611 

0.09290 

1,10000 

1.01219 

21 

1,2121". 01 

l,18S2**fll 

1.94940 

0.98728 

0.99160 

0.94160 

1,90000 

1.01871 

22 

l,2bS»".0l 

1.1411*t01 

1.02610 

0.9910] 

0.99690 

0.94690 

1,00000 

1.02271 

D 11 

1,1140". 01 

1,4011*701 

1.00000 

1.90000 

1. 00000 

1.00090 

1,00000 

1.00000 

INPUT  variables  T,U/UO,T/TD,RHfl/RHOO 


?aOtO«Ot  KEMP  PROFILI  TABULATION  <4  POINTS,  DELTA  AT  PU|NT  24 


' 1 

V 

PT2/P 

P/PO 

to/tod 

H/MO 

U/UD 

T/Tb 

RHO/RhOD*U/UD 

i 1 

0.9900"009 

t,0090«099 

2.91947 

0.91909 

0.08000 

0.00000 

399,70080 

O.OOOOA 

1,2711"»02 

1.9448*490 

2.42692 

0.57712 

0.00760 

0.1*190 

196.60000 

0.00068 

2.9411*-9I 

1 .looe'ooo 

2.19010 

0,60949 

0.01117 

0.24660 

191.90000 

0,00168 

1 4^ 

1,I164a>92 

1.6867*480 

2.10112 

0.69046 

0.01907 

0.19010 

118.40000 

0,00219 

! s 

9.9866"»92 

2.2811*490 

2,12919 

0.70149 

0.02471 

0.44490 

181,10000 

0.00107 

6,1997"«92 

1.2774*490 

2.18892 

0,79189 

o.omi 

0.51980 

268,80000 

0.00199 

7 

7.6128*«92 

4.7890*400 

2,11819 

0.88714 

0.01909 

1), 61220 

261.90000 

0.00912 

1 8 

l.9919*<02 

7.1971*400 

2.99200 

0.86794 

0.04960 

0,72890 

216.0DOOO 

0.00692 

8 

l,0t76’>91 

1,1427*401 

1.98264 

0.91471 

0,06789 

0.81190 

190.10000 

0.01098 

1,1446*«91 

4,0279*401 

1.91996 

0,95986 

0,11888 

0,91800 

61,20000 

0.08911 

1.2714*-91 

1,1484*402 

1,84920 

0.96798 

0.20147 

0,96820 

21,00000 

0,07768 

! t2 

1,1941«.91 

2.4167*402 

1.78640 

0,97462 

0.29296 

0.97910 

11,20000 

0,19617 

1 ^ ^ 

l.S261*<9l 

4.1822*402 

1.71860 

0,97218 

0.18902 

0.98160 

6.90000 

0.29994 

1 

1.6916*«91 

6,4899*402 

1.69690 

0,97094 

0.47996 

0.98280 

4.20000 

0.18771 

1 

1,7I96"*91 

9.0989*402 

1.97740 

0.97121 

0.96809 

0.98190 

1.00000 

0.91711 

i 

1.9979""01 

1,1901*401 

1.90719 

9.97A09 

0.64979 

0.98940 

2.10000 

0,6497} 

[ |7 

2,91S2’«9I 

1.4492*491 

1,44780 

0,97942 

0.71997 

0.98690 

1,60000 

0.79202 

( ‘S 

2.1622‘-9I 

1,7192*401 

1.14976 

0,97672 

0.78092 

0.9R780 

1.80000 

0,01111 

2,2849*>0t 

1,S412*401 

1.14699 

0.98092 

0.80817 

0.98480 

1,90000 

0.84011 

29 

2.4l6*"«9i 

2.1}11*491 

1,22018 

0.90117 

0.86992 

0.99140 

l.loooo 

0.91091 

21 

2,9414".91 

1.1186*401 

1.17018 

0,90717 

0,90694 

0,96190 

1,20000 

0,96876 

22 

2,*712*-91 

2,9491*403 

1,10099 

0.99119 

0.94927 

0.66960 

1.10000 

0,99690 

21 

2,7727"-9l 

2.9488*403 

1.11078 

0,99477 

0,99089 

0.66710 

I.IOUOO 

1.00707 

0 24 

2,9999"«9l 

2.8188*401 

1.00000 

1.00000 

1,00000 

1.00000 

1.00000 

1.00000 

INPUT  VaRIASLCS  T,U/UU,T/'TO,IIHO/RHOO 


7I0A47OS  KEMP  PROPtLC  TAIULATION  ti  POINTS,  DELTA  AT  POINT  21 


1 

y 

PT2/P 

P/PO 

TO/TOO 

H/HO 

U/UD 

T/TD 

RhO/8hOD*U/UD 

1 

0.9000*«00 

I.ODOO*tOO 

2.01642 

0.14010 

0.00000 

0,00000  211.10000 

o.ooooo 

2 

1.2714*-02 

1,1801*700 

2,74004 

0.17008 

0.00690 

0.14820 

218.90000 

0.00170 

1 

2.940t*-oa 

1,4891*700 

2.01440 

0,40871 

0.01900 

0.24400 

217.00000 

0.00274 

4 

1.81l9*"i08 

1.0049*700 

2. Mill 

0.48041 

0.01179 

0.11470 

218,00000 

0.00189 

9 

l.08)0*<08 

1.0142*700 

2.40640 

0.91891 

0.08779 

0,42110 

210.90000 

0.00499 

6 

6.1944’*02 

4.1189*700 

2,42360 

0.90191 

0.01406 

0.91320 

218.40000 

0.00979 

7 

/, 6210**02 

8.2141*700 

2.11040 

0,89441 

0.04192 

0.80990 

192,80060 

0,00717 

8 

8,8649*-0S 

6.8619*700 

2.21260 

0.71128 

0.09199 

0.70910 

U9.90080 

0.009*7 

9 

l.0166**0l 

1.7960*701 

2.18680 

0.81184 

0,07982 

0.001*0 

111.00000 

0.01941 

10 

1,1419’*0I 

1.9019*701 

2.00000 

0.88140 

0.10761 

0.00460 

67,80000 

0.02714 

II 

|.2706*«0t 

9,4160*701 

2.00100 

0.91187 

P.17711 

0.61490 

27.80080 

0.06711 

11 

1.1977*-01 

1,9662*702 

1.01928 

0.91199 

0.21810 

0.999*0 

11,70000 

0.11199 

11 

1,9249**01 

1.6842*702 

i. 01706 

0,94000 

0,14997 

0.684*0 

7.80000 

0.21194 

14 

1, 6118**01 

0.1114*702 

1,77094 

0,04991 

0.49200 

0.98*80 

4,80090 

O.17IR0 

19 

1.7789**01 

4,1470*702 

I. 84841 

8.69109 

0.99114 

0.97140 

1.10000 

6.51784 

U 

l,f060**01 

1.1441*701 

1 .11100 

0.69614 

0.84914 

0.97040 

2.10000 

0.66101 

17 

a.0129**0t 

1,6019*701 

1.40092 

0.68869 

9.71209 

0.98210 

1.00000 

0.00107 

18 

2.llll*'«l 

1,0411*701 

1.42149 

0.67812 

0,00849 

0.08770 

1,90000 

0.41*61 

19 

a.4t41**0l 

2,4010*703 

U2eiu 

6.60079 

9.49790 

0,00420 

l.iooeo 

1.00196 

10 

2,9I17**01 

2,8070*701 

I. 11199 

0,66117 

0.99011 

0.00*90 

1.10000 

1.62609 

II 

2.8049**01 

2.7014*701 

i.iim 

0,66118 

0.99190 

0.9*790 

1.10060 

1.02072 

22 

2.888}**01 

2.7001*701 

1.12TIT 

0,66719 

0.99201 

0.09890 

1,10000 

1.02116 

D 81 

2,7700**01 

2,6100*701 

1.00000 

1.00000 

1.00090 

1.00800 

l.OOCOO 

1.90000 

INPUT  variables  y,u/uo,t/to,rho/rhoo 


7 207 -A- 1 


axisymmetric 


M : 0.06  to  3.6 
R TliETA  X 10'^  : 6 - 26 
TW/TR  : About  0.6  and  1.1 


7207 


FPG-MHT-SHT 


Sptcitl  purpoit  rig:  contlnuoui  running.  0 (Inlit)  127  iim,  PO  : 1 MN/in  . TO  : 830  and  290  K. 

Air  and  a snail  quantity  of  tht  eonbustlon  products  of  Mathanol.  RE/m  X 10‘^  at  1n1at  about  30  and  100. 


BACK  L.H.  and  CUFFEL  R.F.,  1972.  Turbu1ant*boundary-1ayar  iMasurenants  along  a suparsonlc  nozzit  with 
and  without  wall  cooling.  Hast  Transftr.  Trans.  An.  Soc.  Mach.Engrg.  94,  242-243, 

And  Back  I Cuffal  (1971)  and  privata  coasaunl cations. 

Also  Back.  Cuffsl  and  Mnsslar  (1970).  Many  assoclatad  papars.  Sta  Raferancas. 


1 Tha  tast  boundary  layar  was  fonaad  on  tha  Insida  surfaca  of  a circular  duct  finishing  in  a convargant- 

divargant  nozzla.  Tha  air  supply  Is  coaprassad  and  than  haatad  by  tha  eonbustlon  of  mathanol  btfora  antarlng 
a larga  sattling  chanbar  containing  baffles  and  scraans  (Back,  Hasslar  I Cuffsl,  1967).  From  this  It  pissas 
through  an  area  contraction  of  ll.Ctl  and  antars  tha  duct  which  hat  tha  dlmant Ion  listed  In  Tab1a  1.  Theta 
may  be  tuHnarltad  at  describing  a conical  convargant-divargsnt  nozzla  of  closely  10°  tml  vertex  angle  fad 
by  a coolad-wall  approach  duct  about  1 m long  and  127  sin  In  dIaiMtar.  Tht  throat  (dlaiMtar  40.4  nm)  and  tha 
Junctions  of  duct  end  nozzla  are  fairwd  In  section  with  circular  arcs.  Thara  are  five  traverse  stations 

8 upstream  of  tha  throat  and  one  downitraam.  The  first  station,  In  tha  approach  duct,  hat  baan  salactad  as  tht 
X ■ 0 point.  Tha  surface  was  finished  to  0.8  um  and  could  ba  actively  cooled  by  small  circumferential  coolant 

3 pastagts.  of  which  thara  wart  36  In  tha  nozzla  and  31  In  tht  approach  taction.  The  boundary  layer  was  tripped 
by  a 1.5  US  square  step  mounted  Inside  the  duct  at  tha  outlet  from  the  settling  chamber  contraction 

(X  ■ > 1.110  m).  Tha  velocity  profile  at  tha  first  traverse  station  was  typical  of  a fully  developed  turbulent 

4 layer.  Tha  cooled  approach  duct  allowed  tha  thermal  layer  to  form  with  approximately  tha  same  wall  temperature 
at  In  the  nozzla,  and  from  a point  Just  downstream  of  tha  boundary  layer  trip. 


6 There  ware  soma  46  static  prastura  taps  (d  • 0.61  mm)  In  tha  nozzla  and  9 In  tha  cooled  approach  duct. 
Theneocouplat  ware  fixed  In  tha  coolant  pastagas,  and  the  "gas-tide'*  wall  temperatures  wars  calculated  from 
thna  "water-tlda"  measuramants  and  the  heat-flux,  which  was  determined  calorlmetrlcally,  The  technique  It 
described  by  Back,  Hastier  and  Cuffsl  (1967). 

8 Tht  6 profile  traverae  stations  were  at  X (axial)  ■ 0,  90.50,  147.67,  186.67,  223,80  and  628.04  lan  (tha 

7 throat  Is  at  313.06  mm  - tea  table  1).  The  Pitot  tuba  was  an  FPP  (hj  ■ 0.127,  • 1.66,  1 • 12.7  mm)  and 

two  types  of  TTP  were  used.  In  the  subsonic  region  an  exposed  thermocouple  0.1  sm  thick  In  the  direction 
normal  to  tha  wall  was  mounted  on  e support  for  which  hj  • 0.25,  bj  ■ 6.86,  1 ■ 12.7  mm.  At  the  supersonic 

8 station,  an  S1P  was  usad  for  which  hj  • 0.25  mm.  Tha  Pitot  probe  was  always  located  90°  circumferentially 
from  tha  TTP  tt  tha  tame  X-statlon.  Only  one  pair  of  probes  was  in  use  at  any  one  time. 


9 The  authors  heva  Interpolated  tha  static  prastura  measuremantt  to  tha  nominal  X-va1ust  of  tha  heat-flux 
measurements.  These  values  are  prazented  together  In  taction  0.  Tha  heat  flux  measuramants  are  the  average 
of  at  least  6 runt.  The  authors'  CF  values,  quoted  for  the  profiles,  are  based  on  a momantum  balance  for 
tha  four  station!  In  tha  converging  cone,  on  a form  of  Reynolds  analogy  In  tha  approach  duct,  and  In  tha 
superionlc  diverging  flow,  on  tha  velocity  profile  In  the  sublayer.  Vary  close  to  tha  wall  tha  TTP  gave 
readings  below  those  Indicated  by  an  extrapolation  of  the  TO  profile  to  meat  the  TU  value,  and  the  values 
11  were  adjusted  to  fit  tha  extrapolation.  Transport  properties  were  taken  at  for  air,  from  Nllsanrath  at  a1. 
(1966). 


12  The  heat  flux  and  prastura  values  are  given  separataly  1n  section  D for  tha  01  serial  with  strong  wall 
cooling.  Tha  authors  state  that,  for  the  02  series  (heat  transfer  to  the  gas  but  near  adiabatic),  the 
temperature  differences  were  too  smell  to  ellow  of  meaningful  distributed  values,  and  suggest  that  tha 
wall  tomperatura  be  taken  aa  constant  at  1.10  TOD.  The  editors  have  accepted  this,  and  tha  presumption 
that  the  pressure  distribution  Is  effactlvily  the  tame  in  the  two  cues.  Boundary  conditions  for  tha 


7207-A-': 


profiles  are  thus  taken  from  the  authors'  interpolations.  It  has  been  assumed  that  P - PD  through  the 
boundary  1 ayer, 

13  The  two  sets  of  six  profiles  describe  the  development  of  the  boundary  layer  through  a nozzle  expansion. 
The  low  velocity  history  is  fully  described  (profiles  1*5)  but  there  is  only  one  supersonic  profile.  The 

14  two  cases  are  firstly  (Series  01)  a flow  with  strongly  cooled  wall  in  which  the  wall  heat-flux  and 

14  temperature  are  given  in  detail.  The  second  series  (02)  describes  a near-adiabatic  set,  and  is  without  a 
detailed  temperature  history.  The  CF  values  are  as  estimated  by  the  authors. 

§ DATA;  7207  0101-0206,  Pitot  and  TO  profiles  measured  simultaneously.  NX  « 6.  Hast  flux  by  calorimetry. 

15  Editors'  coamnts 

This  entry  is  included  principally  as  a challenge  for  calculation  methods.  In  both  series,  tiie  state  of 
the  boundary  layer  upstream  of  the  throat  is  very  fully  described,  and  a fully  developed  calculation 
scheme  should  be  able  to  predict  the  subsequent  heat  transfer  distribution  and  the  final  velocity  profile 
from  the  full  wall  pressure  and  temperature  date  given.  The  heat  transfer  case  (series  01)  is  similar  to 
the  "cooled  inlet"  series  of  Boldman  et  a1.  - CAT  6901,  scries  02  - for  which,  however,  the  emphasis 
in  measurement  lay  on  the  supersonic  side  of  the  throat. 

The  authors'  CF  values  appear  quite  reasonable  when  the  profiles  ere  plotted  out  in  comparison  with  the 
wall  law,  though  the  values  for  the  supersonic  profiles,  0106,  0206  are  probably  too  high.  In  general 
measurements  do  not  extend  within  the  momentum-deficit  peak. 

The  measurements  described  here  form  only  pert  of  an  axtended  projact  dascribed  in  about  tan  friquently 
overlapping  papers. 


TABLE  1 GEOMETRY  CF  QIJCT  - DIMENSIONS  in  mm 


X (Axial) 

X (Contour) 

- RZ 

End  of  contraction  (E) 

- 1110.00 

- 1110.00 

63.50 

Start  of  cooled  approach 

- 1063.es 

- 1053.85 

63.50 

First  profile  station 

0 

0 

63.  KO 

End  of  parallel  approach 

69.95 

+ 59.95 

63.50 

Circular  arc  fairing  with  radius 

40.64 

Start  of  conical  contraction 

67.01 

- 

59.51 

Sacond  profilt  station 

90.60 

90.91 

58.67 

Third  profile  station 

147. S7 

148.89 

48.51 

Fourth  prof i la  station 

185.67 

187.55 

41.88 

Fifth  profile  station 

223.80 

225.26 

35.16 

End  of  conical  contraction 

304.29 

- 

20.96 

Circular  arc 

fairing  with  radius 

50.47 

Throat 

313.06 

317.07 

20.19 

Start  nf  conical  expansion 

321.84 

- 

20.96 

Sixth  profile  station 

528.04 

635.08 

57.76 

End  of  conical  expansion 

556.87 

- 

63.06 

I 


7207-B-l 


CAT  7207  BACK/CUfFfU  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  31  UNITS. 


RUN 

MD  * 

TM/TR 

X • 

POO* 

PW/PD* 

RZ  * 

TOD* 

SM  * 

72070101 

0.0017 

0.4027 

0.0000" too 

l.»J15"*00 

1.0000 

-6. J500"-02 

8.1133'*02 

0.0000 

72070102 

0.0723 

0.4545 

<*.0<»07*-02 

1.0309"t06 

1.0000 

-«.8»7R*"02 

6.3tll**02 

0.0000 

T20701OJ 

0.103a 

0.4759 

1.4SeA*-01 

1.0377"*Ct 

i.nooo 

•«.asi«">02 

8.3611**02 

0.0000 

7207010<l 

0.1307 

0.4910 

l,8T55*-01 

1.0303**06 

1,0000 

•4.lS»5"-02 

8.1389**02 

0.0000 

72070IOS 

0.1940 

0.4997 

2.2626*-01 

1.0315**00 

1.0000 

-J.SlS4“-02 

8.3533**02 

0.0000 

720701DA 

3.3003 

0.4613 

5,1S0«*-01 

1 .0370**00 

1.0000 

-5.7760"-02 

8.3333**02 

0.0000 

72070201 

0.0050 

1.1087 

o,OAon‘»oo 

l.A37U**0O 

1.0000 

-#.J500«-02 

2.9107**02 

0.0000 

72070202 

0.0740 

1.0240 

9.0»07"-02 

1.0328**00 

1 .ouoo 

-5.6(i7il"-02 

2.955O‘*02 

O.flOOO 

72070201 

0.1030 

1,0245 

l.>l»#«*-Ot 

1.0342**00 

1,0000 

•4,asi«‘>02 

2.9778**02 

O.OUOO 

72070204 

0.1380 

1,0807 

l,a7STI*-01 

1.0390**OO 

1.O000 

•4.ia85’-02 

2,9050**02 

o.nooo 

7207020S 

0,1970 

1.O940 

2.2a26**01 

1,0370**00 

1.0000 

•J.SlS«*-02 

2.9222**02 

o.nooo 

72070200 

3.6140 

1.1082 

5.JS08*-01 

1.0390**00 

1.0000 

-5.77b0*-02 

2.9050**02 

0.0000 

HE028 

CF  • 

N12 

RE02P 

CO  • 

H32 

D2 

P12 

H42 

1.7644**04 

3.2000**01 

0.5627 

1.0512**04 

1.0500**03 

1.7922 

2.4872"-03 

NC 

0.6063 

1.0100**04 

5.0000**03 

0.3536 

9.4703**03 

8.9000**04 

1.8481 

l,9774"-03 

NC 

0.7208 

1.3303**04 

5.2000**03 

•0.0469 

8.0969"*OJ 

a,9ooo“*oe 

1.9041 

I.l768*-fl5 

NC 

1.0634 

1.2920**04 

4.0000**03 

•0.3172 

8.0337**03 

8.5000**04 

1.9054 

8.6448*-04 

NC 

1.3511 

1.4951’*04 

4.6000**03 

•0.2625 

9.4510**03 

7.5000*-04 

1.9U85 

7.4453*-04 

NC 

1.2860 

1.0570**04 

l.TtOO*-03 

-0.3221 

t .3681"*04 

1.3000**04 

1.8840 

9.2080*“04 

NC 

l,7B2o 

2.4142**04 

1.7600**05 

1.4542 

2.6144**04 

NM 

1.6203 

l,7223*-03 

NC 

*0.0944 

2.2065**04 

1.3600**01 

1.2195 

2.2498**04 

NM 

1.6859 

1.3301*-03 

NC 

-0.0117 

1.3560-  *04 

i.saoo'-os 

1.1911 

1.3836**04 

NM 

1.9425 

5,9383**04 

NC 

•0.nb74 

5.7086**03 

3,4400**03 

1.8703 

6,1400**03 

NM 

1.9281 

1.9046**04 

NC 

•0.6319 

7,0765**03 

3.9400**03 

1.8389 

7,6228«*03 

NM 

1,9451 

1,6865**04 

NC 

*0,6(153 

2.6698**03 

1.3600**03 

8.1016 

8.8815**03 

NM 

1.8362 

1,5684**04 

NC 

*0.2268 

U12K 

PH 

PD 

H32K 

TH* 

TO 

02K 

UD 

TR 

1.3644 

1.02B5"f06 

1.0285*406 

'..7982 

I.ll556"t02 

8.3266*402 

2.1549**03 

3.6854**01 

8.3326*402 

1.2397 

1.0lll"*06 

1.0311*406 

1.8514 

1.6000“*02 

8.3524*402 

1.7260**03 

4.1894*601 

8.3602*402 

1.1548 

1.0299"606 

1.0299*406 

1.90J3 

1.977B*+02 

8,3431*402 

l.0327**O3 

6.01 ll"60l 

8.3592*402 

1.1576 

1 .0228*406 

1.0228*406 

1.9110 

3.9944'+02 

8.1066*402 

7.4842**04 

7.8046*401 

8.1357*402 

1.1591 

1.0046*406 

1.0046*406 

1.9144 

4.1611*402 

8.2708*402 

6.4975**04 

1.1209*402 

8.3268*402 

1.2199 

1.6464*404 

1,6A64*404 

1.8692 

1.5467*402 

2.5512*402 

9.0811**04 

1.0780*401 

7.7320*402 

1.3290 

1.0339*406 

1.0339*406 

1,8169 

3,2333*402 

2.9142*402 

1.7550**03 

2.2248*401 

2,9164*402 

1.1785 

1.0289*406 

1.0289*406 

1.8857 

3.0278*402 

2.9521*402 

1.3171**03 

2.5493*401 

2.9552*402 

1.1128 

1.0266*406 

1.0266*406 

1 .9422 

3,0500*402 

2,9715*402 

5,9683**04 

1,5599*401 

2,9771*402 

1.1968 

1.0251*406 

1,0253*406 

1.9267 

1,1389*402 

2.8945*402 

1.9467**04 

4.7074*401 

2,9044*402 

1.1821 

1.0093*406 

l.0093"v06 

1.9441 

3.1944*402 

2.8997*402 

l.7219**04 

6,7260*401 

2.9199*402 

1.3604 

1,1599*404 

1.1599*404 

1.8071 

3.1589*402 

6.0437*401 

2.7857*-04 

6,4987*402 

2.6870*402 

TRAPEZOIDAL  RULE  POK  RUN  OlVfc 


7207-r-l 


72070JOI  BACK/CDFFEt  PHOFILE  TABULATION  J1  POINTS,  DELTA  AT  POINT  11 


I 

Y 

PT2/P 

P/PD 

To/TOD 

M/HD 

U/UD 

T/tD 

rhp/Rhdu 

1 

g.eo00“*00 

1.0000*10!) 

NH 

0.46161 

0.00000 

0.00000 

0.46200 

U.OOOOU 

1.7760*-04 

1.0009" *00 

NM 

0.71290 

0,54961 

0.46420 

0.7U10 

0.65078 

1 

2,0520"-0« 

l.no09"*no 

UM 

0.72160 

0.5649U 

0. 48000 

0.72200 

0.66482 

4 

2.5400“-0« 

i.ooio'foo 

NM 

0.7361 1 

U.SA716 

0.50190 

0.71650 

0.68418 

5 

1.04«0"-04 

l.OOIO’tno 

U\* 

0.74122 

0,60152 

0.51B70 

0.74160 

0.69755 

b 

1.55S0"-04 

l.OOtl'YOO 

u** 

0,74952 

0,61272 

0.51060 

0.74990 

0.7075b 

7 

4.11S0>-04 

1.001 l"+00 

UK 

0.75651 

0.62655 

0.54510 

0.75690 

0.72017 

S 

4,9Sl(l*-04 

l,00ll*t00 

UH 

0.76171 

0,6SS9S 

0.55520 

0.76210 

0.72851 

0 

S.SSSC-QO 

t.0012*tOO 

NM 

0.76754 

0,6»196 

0.56430 

0.76790 

0.7148b 

to 

b.BSSO">OA 

I.OOI2"tOO 

NM 

0.77574 

0,65817 

0.58000 

0.77610 

0.74711 

11 

«.l2B0"-04 

i.ooii“*oo 

UM 

0.78256 

0.67610 

0.59840 

0.7S290 

0.76414 

12 

9.19BO"»04 

1.0013*900 

UM 

0.76S96 

0,68112 

0.60510 

0.76910 

0.76688 

11 

1.191B"-01 

1,0014*900 

UM 

0.79997 

0.69741 

0.62190 

u.aoolo 

0.77958 

14 

1 .4«7B»-01 

1.0015*900 

UM 

O.ttOttSS 

0.71549 

0.64150 

0,80890 

0.79552 

IS 

1,62SS>-0S 

1 ,r'n;S*900 

Ur4 

0.81619 

0.712A8 

0.66240 

0.SI870 

U.S0909 

U 

2.2090"-01 

1 ,0016*900 

UM 

0.82880 

0.74812 

0.6S12U 

0.82910 

0.82161 

17 

£.717S“-03 

1.0017*900 

UM 

0.83852 

0.76846 

0.70180 

0.81860 

0.61906 

IB 

l,152S'-0] 

1.0018*900 

UM 

0.85004 

0.78819 

0.726SO 

0.85010 

0.65476 

19 

i.987S"-Ul 

1,0016*900 

UH 

0.85975 

0.80114 

0.74480 

0,86000 

0.S660S 

20 

S,2578"-01 

1.0020*900 

UM 

O.S7bl8 

0.81215 

0.77910 

0.87660 

0.66900 

21 

b,527S*-01 

1.0021*900 

UM 

0.69181 

0.85764 

o.stooo 

0.69200 

0.90807 

22 

7.797A*-03 

l.no22»900 

UM 

0.90603 

0.B8020 

O.S1790 

0.90620 

0.92461 

21 

9.0b7S'-g3 

1.0021*900 

UM 

0.91776 

0.90129 

0.86150 

0.91790 

0.9407} 

24 

1.051S"«02 

1,0024*900 

UM 

0.92908 

0.92007 

0.8S690 

0.92920 

0.95448 

25 

1.2870"-02 

1.0026*900 

UM 

0.94752 

0,94920 

0.92400 

0.94760 

0.97509 

2b 

l.5418*-02 

1, 0027*900 

UM 

0.96025 

0.97056 

0.95110 

0.96030 

0.99042 

27 

l.r9S8"-02 

1.0026*900 

UM 

0.9701S 

0.98458 

0.96990 

0. 97040 

U. 99948 

2S 

2,049B'-02 

1.0028*900 

UM 

0.97619 

0.9911J 

0.90240 

0,97840 

1.00409 

29 

2.5S78*->02 

1,0026*900 

0.98920 

0.99811 

0,99290 

0.98920 

1.00174 

10 

1.06SA*-02 

1.0028*900 

UM 

0.99540 

1.00000 

0.99770 

0.99540 

1.00211 

0 11 

1.5718«-02 

1.0026*900 

UM 

1.00000 

i.onooo 

1.00000 

l.OOoOO 

1.00000 

INPUT  VANIAULCB  YtU/llOfT/TD  ASSUME  PPPD 


i 

i 72070102  BACK/CUFFEL  FROFILE  TABULATION  24  POINTS,  DELIA  AT  PolNT  24 


I 

Y 

PT2/P 

P/PO 

toftod 

M/MD 

u/un 

T/TD 

BMD/RHOD 

1 

O.OO00*FOO 

l.nooo'FOO 

NM 

0,48652 

0.00000 

0.00000 

U.4570U 

0. 09000 

2 

6.1500*-05 

1.0011*»00 

UN 

0.67595 

0,60066 

0.49400 

0.67640 

0.71014 

1 

8.1820*-05 

l,flOl6*Y0O 

l|M 

0,68909 

0.65682 

0.54540 

0.68950 

0.79161 

4 

l,0922**04 

l,OOI8**Oi| 

NH 

0.71521 

0.89168 

0.56610 

0.71560 

0.61931 

5 

l.l462*-04 

l,noi9*Y00 

NM 

0.71252 

0.71406 

0.611.30 

0.73290 

0.81400 

1.7272*-04 

l,9O20*F0O 

N« 

0.74694 

0,71572 

0.03600 

0.74710 

9.65106 

7 

2.2152*-04 

i,oo2i*Ynu 

NM 

0.75846 

0.75147 

0.65460 

0,75880 

0.86268 

8 

2,9972*-04 

1.0022*100 

NM 

0,77287 

0.76957 

0.07670 

0,77120 

0.67519 

9 

4.26r2*-0« 

1,0021*400 

NH 

0.78149 

0.78716 

0,69600 

0.76180 

0.89025 

1 '« 

6.8072*«04 

1.0024*400 

NP 

0,79441 

0.80441 

0.71710 

0.79470 

0.99215 

1 11 

9,1472*-04 

1,0024*400 

NM 

0.80442 

0.81411 

0.73010 

0.80470 

0.90754 

12 

1.4427*-01 

1,0025*400 

NM 

0.82001 

0.62610 

0.74620 

6.82030 

0.91211 

1} 

1.9507*-01 

1,0026’ TOO 

NM 

0.81294 

0.83786 

0.76460 

0.81120 

0.91791 

14 

2.4587*-01 

1 .0026*400 

NM 

0.84295 

0.84466 

0.77589 

0.64120 

0.92007 

IS 

1.726T*-01 

1 ,0027*400 

NM 

9.06417 

0.6632b 

0.80260 

0,66440 

0.92651 

16 

4.996T*-01 

1, 0028*400 

U“ 

0.88409 

0.86114 

0.62669 

0.66410 

0.9J701 

17 

7.5ia7*-01 

1 , 0031*400 

NM 

0.90954 

0,91394 

0.67170 

0.90970 

0.95621 

18 

1 ,0079*-02 

1,0012*400 

ll« 

0,91179 

0.939JB 

0.90780 

0.93190 

0.97205 

19 

1.2619--02 

1.0034*400 

NM 

U. 95212 

0.95796 

0.93080 

0.95220 

U. 98171 

20 

1.5159*-02 

1.0015*400 

NM 

0.96605 

0,97426 

0.95760 

0.96610 

0.99120 

21 

1.7699". 02 

1.0036*400 

NM 

0,97717 

0.98621 

0.97500 

0,97740 

0.99754 

22 

2.0219*>02 

1.00S7j*400 

UM 

0.98419 

0.99610 

0.98630 

0.96440 

1.00196 

21 

2.5}|9“-02 

1,0037*400 

UM 

0.99580 

1.00600 

0.99790 

0.94560 

1.00211 

U 24 

1.0199*-02 

1.0017*400 

N“ 

I. 00000 

1.00000 

1 .00000 

1.00000 

1.00000 

INPUT 

VAPlAULtS 

Y,U/UP,T/TD 

assume 

P6PO 

7207-C-2 


r?07(HCi  BACK/CUFFEL 

PROFRE 

TABULATION 

24 

POINTS,  DELTA  AT  POINT  24 

I 

Y 

PT2/P 

P/PO 

Tu/TOO 

H/MO 

U/UD 

T/TD 

RUO/HhOU»U/UO 

t 

o.oooo"«oo 

1 .nooo"«oo 

NM 

0.47507 

0.00000 

0.00000 

0.47700 

0.00000 

i 

b.35')0"-05 

1 .003S"TftO 

NR 

0.66616 

0.70663 

0.58650 

0.68690 

0.85136 

3 

7.6JOO"-OS 

1 ,00u3"*no 

im 

0.60386 

0.75601 

0.63170 

0.69450 

0. 90956 

A 

1 .0160"-0« 

I.00'l7"  + 00 

NP 

0.71231 

0.78523 

0.66300 

0.71290 

0.93000 

■> 

1 .i70()"-0U 

1 .QOUB'YOO 

NP 

0.72632 

0.70461 

0.67840 

0.72890 

0.93072 

b 

1 ,6SI0"-04 

1 .OOSO'tOO 

MM 

0.73357 

0.81420 

0.60760 

0.73410 

0.95026 

7 

i.lS<10"-0'i 

l,OOS2"Yno 

l|H 

0.74711 

0.83353 

0.72070 

0.74760 

0.96402 

S 

1 .OOS5"YOO 

NM 

0.76356 

0.65S77 

0.74800 

0.76400 

0,97906 

9 

3.u630"-04 

I.OOS7"ySO 

UM 

0.77360 

0.87170 

0.76600 

0.77400 

0.99083 

10 

A.9SS0"-0<( 

I.OObl'tOu 

IIM 

0.78407 

O.B062I 

0.70420 

0.78530 

1.01133 

U 

7.«93l)"*04 

l.0064"tn0 

NM 

0.80274 

U. 02010 

0.82450 

0.80390 

1.02677 

u 

l.0033*-03 

t .nobb'tflo 

NM 

0.81617 

0.03185 

0.84300 

0.81840 

1.03006 

13 

l.Slli'-OS 

1. 0067*700 

HM 

0.63010 

0.04160 

0.66200 

0.83930 

1.02812 

H 

i.5»73”-03 

1.0066*700 

NM 

0.86451 

0.04721 

0.88880 

0.86470 

1.01662 

IS 

3.7973"-03 

1 .0069*700 

NM 

0.88213 

0.05411 

0.80620 

0.88230 

1.01575 

lb 

4.0673*-03 

1 .0070*700 

NM 

0.64685 

0.05034 

0.00960 

0.84900 

1.91179 

17 

<..3373*-OI 

1 .0070*700 

NM 

0.01026 

0.96300 

0.91070 

0.01040 

1.91922 

IS 

7.S073''-U3 

1.0071*700 

NM 

0.0267B 

0.06837 

8.93230 

0.92609 

1.90563 

IP 

i,om7"-oa 

1 .0072*700 

NM 

O.OSIMI 

0.07663 

0.95200 

0.05020 

1.00189 

PO 

l.2bS7"-08 

1.0073*700 

NM 

0.06613 

0.08326 

0.96750 

0.06820 

0,99926 

«l 

l,Si!27"-0P 

I .007«*70U 

NM 

0.07015 

0.08603 

0.97770 

0.07920 

0.99847 

rf.o3o7“-oa 

1.0075*700 

NM 

0.00246 

0.00424 

0.99050 

0.09250 

0.99798 

ii 

2,S3B7*-02 

1 .0075*700 

NM 

o.ooeuo 

0.00785 

0.99710 

0.00850 

0,99660 

D i4 

l,0Ab7**l)2 

1.0076*700 

NM 

1.00000 

1. 08000 

1.08000 

1.00U80 

1.00000 

INPUT 

VAAIAHUS  Y| 

|U/UO»7/TO 

ASSUME  P*Pt> 

72070104  HACK/CUFFEL 

PROFILE 

TABULATION 

27 

POINTS,  DELTA  A'l  POINT  27 

I 

Y 

PT2/P 

P/PO 

TO/I80 

M/MD 

U/UO 

T/TD 

RHO/RMODdU/UD 

1 

0.0000*700 

1.0080*790 

NM 

0.46021 

0.00000 

0.00080 

U.4820U 

0. 00080 

2 

6,3S00“«05 

1 ,8065*f80 

NM 

0.66022 

0.78391 

0.58110 

0.66150 

0.65266 

3 

6.6900*«05 

1 ,0071*t00 

NM 

0.69765 

0.74743 

0.62490 

0.69900 

0.69399 

4 

l,14i0*»04 

1 .0080*780 

NM 

8.7122b 

0.77960 

0.65860 

0.71330 

0.92111 

5 

1.3970*-04 

1 .8981*t00 

NM 

0.72062 

0.79639 

0.67660 

0.72180 

0.91736 

6 

l,6510"-04 

1 .0086*700 

NM 

0.72657 

0.60932 

0.69030 

0,72750 

0.94687 

7 

2.1590*-04 

1 ,8990*780 

NM 

0.73604 

0.62653 

0.71220 

0. 73690 

0.96387 

6 

2.6678*«94 

1.8091*600 

NM 

0.74670 

0,64365 

0,72940 

0.T47S0 

0.97579 

9 

3.1750*-04 

1 .00967680 

NM 

0.75466 

0.65740 

0.74520 

0.75540 

0.96650 

10 

S.0378*-04' 

1.8182*780 

NM 

0.76366 

0.68830 

0.76970 

0.76450 

1.00660 

11 

5.2870*-ft4 

1,8186*790 

UM 

0.77629 

0.90645 

0.00170 

0.77680 

1.02940 

12 

6.4770**04 

1,81(1*780 

NM 

0.79248 

0.92616 

0.62470 

0.79290 

1.04011 

13 

7.74T0**04 

1,8117*700 

NM 

0.60526 

0.94201 

0.64550 

0.60560 

1.04951 

14 

1.026T*-03 

1.8121*780 

NM 

0.62655 

0.95611 

O.BTUO 

0.82660 

1.05170 

15 

1.2627*. 01 

l.8iai*700 

NM 

0.63929 

0.96705 

V. 66600 

0,81940 

1.05552 

l6 

1,5367**01 

1.8124*900 

NM 

0.64911 

0.97257 

0.69630 

0.64930 

1.05534 

17 

2.0447**03 

1,8125*700 

NM 

0.66116 

0.97725 

U, 90800 

0.86310 

1.05176 

16 

2.8067*-03 

1,0126*780 

NM 

0.67446 

0.97061 

0.91520 

0.87460 

1.04642 

19 

3.6227**01 

1.0126*700 

NM 

0.66667 

0,98001 

0.92300 

0.86700 

1,04059 

20 

5.0927**03 

1,8127*700 

NM 

0.90226 

0.96104 

0.91270 

0.90240 

1.03356 

21 

6.3427**01 

1.8127*700 

NM 

0.91669 

0,96119 

0.94140 

0,91660 

1.02663 

22 

7.6327**03 

1.8128*700 

NM 

0. 91041 

0.98619 

0.45150 

0.93050 

1.02257 

23 

1.0173**02 

1.8129*700 

NM 

0.95684 

0,99099 

0,96940 

0,95690 

1.01306 

24 

1, 2713**02 

1.8130*700 

NM 

0.97476 

0.99461 

0.98200 

0.97480 

1.00739 

25 

1.5251**02 

1 ,8131*780 

NM 

0.96596 

0,99690 

0.96990 

0.90600 

1.00196 

26 

2.0131**02 

1 .0131*700 

NM 

0.99440 

1.08000 

0.99720 

0.99440 

1.00262 

0 27 

2.5413**02 

1 .0131*780 

NM 

I. 00000 

1.00080 

l.OOOOO 

l.OOOOO 

1.00000 

ASSUHt  FiPD 


INPUT  VaAIAOLCS 


TrU/IJOfT/TO 


72oi-r-.i 


raoToioi  aACK/cufFEL 

PRCiFtlbC 

TAbULATtnN 

11 

POINTS,  OELTA  AT  POINT  11 

i 

7 

PT2/P 

PVPO 

TO/lOP 

il/MO 

u/iin 

T,MP 

Phli/4hU0*U/UD 

1 

u,oooo"+oo 

1 .OOflO"tOO 

0.49921 

u.ooouo 

0,00000 

0.50100 

o.oooou 

b.l500"-l)5 

l.ni?9"*no 

riM 

0.O871 J 

0. 09591 

0.57600 

0.68980 

0.61742 

1 

H.128n«-05 

1.0150**00 

MM 

11.09920 

0.75004 

0.62820 

11.70150 

0.69551 

K 

9,19B0"-05 

l.O15O"»00 

t*M 

0.700*6 

0.771J0 

O.bSlOO 

0.70670 

0.91856 

5 

1.;91#’-04 

1,0168**00 

NN 

0,71990 

0.79468 

0.67520 

0.72190 

0.91511 

b 

i.iaoa*-!)'! 

1.0170**00 

MM 

0.72422 

0.79819 

0.66U20 

0.72620 

0.9166b 

7 

1.4474"-II4 

1.0175**00 

NM 

0.72871 

0.80981 

0.69220 

0.71060 

0.90744 

6 

1.7mB"*0(l 

1 .ntT4"*nO 

UM 

0.71687 

0,8tB9] 

0.70460 

0 , 74U70 

0.95151 

9 

1.9S5a*-04 

i.ni8l"*oo 

NM 

0.74b2U 

0.B2794 

0.71610 

0.74600 

0.95715 

1» 

2.46la"-U4 

1.0142"*00 

(iM 

0.75600 

0.6461)1 

0.71910 

0.75960 

0.97101 

11 

2.9718“-04 

I.0202**og 

f<M 

0.76840 

0,67077 

0.76400 

0.7b980 

0.99247 

12 

A.4798*-04 

1 ,o2in**oo 

NM 

0.77857 

0.68814 

0.78450 

0.77960 

1.00601 

11 

l,9B78'‘-04 

1.0217**00 

NM 

0.786U 

0.90266 

0.80090 

0. 76720 

1,01740 

14 

4.445B"-U4 

1.0221"*00 

NM 

0.79192 

0.91415 

0.81400 

0.79290 

1,02661 

15 

5.511B"-04 

1.0211**00 

NM 

0.80220 

0.91117 

U. 01460 

0.60180 

1.01915 

lb 

6.781B'«I14 

1.02«C“*00 

NM 

0.81188 

0.9462b 

0.65580 

0.81450 

1.05071 

17 

H.051B*-04 

1.0246**40 

NM 

0.82551 

0.95915 

0.67190 

0,82680 

1.05557 

la 

9.12l8*-04 

1.0244**00 

NM 

0.81418 

0,96556 

0.68210 

0.81460 

1.05691 

l9 

1.0592«-01 

1 , 0252**00 

NM 

0.84144 

0.97040 

0.69080 

0.84180 

1.05621 

20 

1,1V12"-01 

l,0254**00 

NM 

C. 65160 

0.97629 

0.90110 

0.85190 

1.05775 

21 

l.B212"-01 

1.0256**00 

NM 

0.66544 

0.98012 

0.41220 

0,8b620 

1.05111 

22 

2.1292«-0} 

1.0257**00 

NM 

0.87685 

0.9808S 

0.91860 

0.87710 

1.04712 

21 

a.0912"-liS 

1,0257**00 

NM 

0.86595 

0.98122 

0.92170 

0.88620 

1,04232 

24 

1.8512*-01 

1.0257**00 

NM 

0.89726 

0.48167 

0.91000 

0.89750 

1.01621 

25 

5.1212*-' . 

1.0258**00 

NM 

0.914*i6 

0.98217 

0.91910 

0.91460 

1.02701 

26 

b.jo*  -01 

l,4259**rtO 

NM 

0.91178 

0.98405 

0.95000 

0,43280 

1.01911 

27 

■ .b»12*-01 

1.0259'*nO 

NM 

0,94589 

0.465.1 

0.95650 

11,94610 

l.Utlll 

8.9112*-nl 

1.0260**40 

NM 

0.96001 

0.9865! 

U.96b70 

0.46020 

1.00677 

29 

I.020!*-02 

1.0261**00 

NM 

0.97141 

0.98821 

0.97410 

0.47160 

1.00257 

10 

1.2741*-02 

1.0264**00 

NM 

0.98559 

0.99222 

0.48510 

0,48570 

0.99919 

11 

l,52Sl*-02 

1 .0264**00 

NM 

0.94412 

0,99479 

0.99190 

0.94420 

0.99769 

12 

2.0J6S*-02 

1.0267**00 

NM 

8, 19944 

0.99910 

0.94910 

1,00080 

0.99910 

0 11 

2,2901"-02 

1.0267**00 

NM 

1.00000 

1.00000 

i.oonoo 

1,00000 

l.OOOOO 

INPUT 

VIRIIULEB 

Tfll/UU#T/TD 

6S^>UME  PbPO 

72070106  BACK/CUrPEl 

PRI'FM.E 

tabuuation 

41 

POINTS,  UELTA  AT  POINT  41 

I 

7 

PT2/P 

P/PD 

TO/TOO 

M/MD 

U/UO 

T/ID 

rhu/rhou*u/ud 

1 

0.0000**00 

i.oeoo**oo 

1.972B**0fl 

NM 

0.42616 

0,00000 

0.00000 

1.19240 

0.00000 

2 

6.1SOO*-OS 

NM 

0,55208 

0.10747 

0.17470 

1.48510 

0.25231 

1 

6.»900*-05 

2.4442**00 

NM 

9.56982 

0.16020 

0.41950 

1,48880 

0.29520 

4 

I.IA10*«04 

1,0110*9110 

NM 

0.61964 

0,41280 

0.49880 

1.46010 

0.34162 

5 

l,19T0**04 

1.4947**00 

NH 

0.64513 

0,45194 

0. 54250 

1.44090 

0.17650 

6 

1 ,6510‘-04 

1.9171«*00 

UM 

0.65601 

0.48489 

0.57110 

1.19790 

0.41012 

7 

2.l590*-04 

4.7107"*00 

UM 

0.67057 

0.51717 

0.61630 

1.12190 

U.46T01 

8 

2.6670*-0« 

5,4110**00 

N« 

0.67908 

0,56077 

0.65160 

1.25880 

0.51764 

9 

1.1750*-04 

4.fl058**80 

NM 

0,61)600 

0.61496 

0.67550 

1.20660 

0.55984 

10 

1.9170*-04 

6,6684**00 

NM 

0.69654 

0.65100 

0.70110 

1.16050 

0.60411 

11 

4.6950*-04 

7.08T3«+80 

NM 

0,70678 

0.67277 

0.71020 

1,11960 

0.61022 

12 

5.7150*-04 

7,1484**00 

NM 

0.71782 

0.68599 

0.71070 

1.11460 

0,64402 

11 

6.9850*-04 

7.4471**00 

NM 

0.72843 

0.69141 

0.71990 

1.11860 

0.64981 

14 

6.25SO*-04 

7.7582**00 

NM 

0.71792 

0.70621 

0.75120 

1.11140 

0.6619b 

IS 

1.0795*-Q1 

8,5641**00 

NM 

0.76040 

0,74441 

0.761  ID 

1.10140 

0. 70945 

16 

1.1315*-01 

0.2743**00 

NM 

0.77164 

0.77651 

0.80240 

1.06780 

0.75145 

17 

1.5875“-0I 

1,0011**01 

N»* 

0.78694 

0.80912 

0.02120 

1.01460 

0.79567 

18 

1.641S*-01 

1 .0670**01 

NH 

0.80111 

0.83629 

0.84150 

1.01250 

0.61111 

19 

2.0955*-01 

l.U7l**8l 

NM 

0.61117 

0.86024 

0.85580 

0.48470 

0.86471 

20 

2.6015*-03 

l.tl45"*01 

HM 

0.82905 

0.90207 

0.88020 

0.95210 

0.92448 

21 

J.1115*-01 

1.1124**01 

NM 

0.84523 

0.91654 

0.90090 

0.92140 

0.97775 

22 

1.6195"-01 

l,4w5l“*0l 

l,M 

0.65949 

0.96473 

0.916T0 

0.90240 

1.01528 

21 

4.1275*-01 

1.4451 '*01 

NM 

0.86739 

0.97895 

0.92520 

0,89120 

1.01581 

29 

5.1438"-0l 

1 .490*1**01 

NM 

0.88577 

0.99481 

0.91960 

0,69240 

1.05289 

25 

6.411S*-0S 

1,5219**01 

NM 

8.69197 

1.00542 

0.94600 

0.66530 

1.0685b 

26 

7,6815*-01 

!. 5416**01 

NM 

0.90405 

1.01212 

0.95430 

0.86400 

1.07145 

27 

1.0228*-02 

1.5614**01 

NM 

0.92148 

1.01679 

0.46640 

0.89980 

1.07402 

28 

1.2002*-02 

1.5711**01 

NM 

8,91701 

1.02276 

0.47460 

0.90600 

1.07115 

29 

1,2764*-02 

1.6174**01 

NM 

0.94118 

1.01748 

0,962011 

0,89590 

1.04610 

lo 

1.1780*-02 

1.5811**01 

NM 

0,95178 

1.02546 

0.98100 

0,91890 

1.0697b 

11 

l.S104*-02 

1.5826**01 

NM 

0.96086 

1.02590 

0.987611 

0,92710 

1.06547 

12 

l.6828*-82 

1.5946**01 

NM 

0.96781 

1.02992 

0.99210 

0.92790 

1.06919 

11 

1 .8606*-02 

1.5804'tOl 

riM 

0.97572 

1.02516 

0.99520 

0.94240 

1.05601 

14 

2.2415*-02 

i.5791**01 

NM 

0.98183 

1.02473 

0.99920 

0.95080 

1.05090 

IS 

2.49SS*<02 

1.5561**01 

,|H 

0.99101 

1.01702 

1.00160 

0.96990 

1.01266 

lb 

2.6987*-02 

1.5645*901 

NM 

0.99591 

I.0I98S 

1.00190 

0,96940 

1.01602 

17 

2.85l2*-02 

1,5195**01 

NM 

0.99601 

1,00459 

0.99940 

0.96970 

1.00980 

18 

2.9Tei*-02 

1.5164**01 

NM 

0,99686 

1.00152 

0.99950 

0.99200 

1.00756 

It 

1.0797*-0I 

1.4824**01 

NH 

0.99701 

0.99184 

u. 99600 

1.00640 

0.98770 

40 

1.2810‘-02 

1.4719**01 

NM 

0.99847 

0.98890 

0.99580 

1.01400 

0.98205 

0 41 

l.fll«'-02 

1.5061**0t 

NM 

1.00000 

l.OOOOO 

1.00000 

1.00000 

1.00000 

INPUT 

VABUBUt 

Y»U/UO,T/TO 

A88UME  PMD 

7207-D-l 


SECTION  0;  ADDITJOWAl  DATA 
HALL  TEMPERATURE.  PRESSURE.  AND  HEAT  FLUX 
AUTHORS  UNITS 


X,  RZ  - InchM. 

TH  -'’R 

Q/A  - BTU/1nS*c.  PO 

• 150.0  psil 

TO  • 1500°R 

NonMKttd  tvirtg*  d«t«i  fivt 

runt.  Bricknts  nurk  in 

IntirpoliUd  value 

X 

-RZ 

TH 

PH/PO 

HD 

Q/A 

AXIAL 

In 

In 

Or 

- 

- 

BTU/  2 
MnSac. 

- 39.97 

2.500 

710 

.99740 

.06100 

.1370 

• 38,95 

2.500 

708 

.99740 

.06098 

.1258 

- 38.00 

2.500 

707 

.99740 

.06096 

.1180 

- 37.05 

2.500 

709 

.99740 

.06095 

.1121 

- 38.09 

2.S00 

708 

.99740 

,06096 

.1179 

- 35.11 

2.500 

705 

.99741 

.06093 

.1199 

> 33,85 

2.500 

705 

.99741 

.06091 

.1167 

• 32.33 

2.500 

704 

.99741 

.06089 

.1070 

- 30.85 

2.500 

703 

.99741 

.06088 

.1021 

- 29.39 

2.500 

702 

.99739 

.06114 

.1004 

- 27.93 

2.500 

701 

.99737 

.06141 

.1009 

- 28.47 

2.500 

705 

.99734 

.06167 

.0965 

- 24.99 

2.500 

708 

.99732 

.06193 

.1027 

- 23.50 

2.500 

70S 

.99730 

.06219 

.0985 

• 21.73 

2,500 

698 

.99727 

.06250 

.0946 

• 19.71 

2.500 

898 

.99724 

.06284 

.0888 

- 17.73 

2.500 

699 

.99724 

.08289 

.0888 

> 15,78 

2.500 

897 

.99723 

.08295 

.0879 

- 13.80 

2.500 

697 

.99723 

.08301 

.0698 

• 11.83 

2.500 

699 

.99722 

.08306 

.0897 

- 9.86 

2.500 

898 

.99722 

.06312 

.0903 

- 7,88 

2.500 

702 

.99721 

.08318 

.0944 

- 5.89 

2.800 

899 

.99720 

.08326 

.0927 

- 4.35 

2.500 

891 

.99720 

.08328 

.0993 

• 3.32 

2.600 

691 

.99720 

.06331 

.0885 

< 2.38 

2.500 

891 

.99720 

.06336 

.0903 

• 1.41 

2.800 

892 

.99719 

.06338 

.0844 

• 0.46 

2.500 

691 

.99719 

.08344 

.0860 

0.00 

2.500 

(691) 

.9972 

.08346 

(.0904) 

0.884 

2.600 

692 

.9972 

.08349 

.0946 

1.825 

2.500 

890 

.9972 

.08335 

.0964 

2.309 

2.497 

683 

.9973 

.08194 

.1073 

2.812 

2.477 

876 

.9973 

.06180 

.0762 

2.888 

2.429 

692 

.9971 

.06443 

.0882 

3.161 

2.380 

688 

.9969 

.08715 

.0810 

3.438 

2.332 

690 

.9965 

.07062 

.0894 

3.583 

2.310 

(691) 

(.0945) 

3.943 

2.242 

692 

.9959 

.07893 

.0998 

4.892 

2.110 

698 

.9947 

.08731 

,1129 

5.441 

1.978 

703 

.9933 

.09823 

.1219 

5.810 

1.910 

(707) 

(.1335) 

8.189 

1.848 

711 

.9912 

.11263 

.1451 

8.937 

1.714 

718 

.9884 

.12917 

.1640 

7.310 

1.849 

(724) 

(.1694) 

7.881 

1.583 

730 

.9838 

.15290 

.1749 

8.428 

1.482 

739 

.9773 

.18125 

.1928 

8.811 

1.384 

(743) 

(.2129) 

9.178 

1.320 

747 

.9674 

.21818 

.2330 

9.923 

1.188 

780 

.9491 

.2741 

.2591 

10.687 

1.058 

789 

.9215 

,3438 

.3001 

7207-l)-2 


SECTION  0 (CONT.);  ADDITIONAL  DATA 
WA1.L  TEMPERATURE,  PRESSURE.  AND  HEAT  FLUX 
AUTHORS  UNITS 


X,  RZ  - inches.  TH  - 

q/A  - 

BTU/in^sec. 

PO  ■ 160. 

0 psia 

Normalised 

average  data,  five 

runs.  Brackets  mark  an 

interpolated 

value. 

X 

- RZ 

TH 

PH/PO 

MO 

q/A 

AXIAL 

In 

in 

®R 

- 

- 

8TU.  , 

11.1B9 

0.966 

812 

.8780 

.4351 

.3088 

11.46S 

0.916 

834 

.8403 

.6048 

.3309 

11.741 

0.867 

842 

.7897 

.6907 

.3469 

12.032 

0.816 

810 

.6606 

.7931 

.3732 

12.336 

0.796 

806 

.4807 

1.0789 

.3353 

12,646 

0.821 

780 

.2984 

1.4366 

.2996 

12.933 

0.872 

783 

.2664 

1.5442 

.2716 

13.460 

0.963 

776 

.1783 

1.784 

.2076 

14.196 

1.096 

741 

.1161 

2.062 

.1660 

14.931 

1.226 

730 

.0731 

2.357 

.1217 

16.667 

1.363 

720 

.0601 

2.600 

.0984 

16.393 

1.483 

707 

.0364 

2.808 

.0715 

17.130 

1.614 

693 

.0276 

2.990 

.0642 

17.866 

1.744 

666 

.0260 

3.057 

.0686 

18.660 

1.866 

672 

.0211 

3.171 

.0484 

19.016 

1.949 

666 

.0187 

3.264 

19.316 

2.004 

660 

.0171 

3.316 

.0472 

19.762 

2.084 

668 

.0162 

3.396 

.0428 

20.294 

2.184 

666 

.0144 

3.436 

,0380 

20.789 

2,274 

(649) 

(.0362) 

20.830 

2.282 

649 

.0120 

3.663 

.0352 

21.369 

2.380 

647 

.0104 

3,662 

.0316 

1500®R 


7208-A-l 


axisymmelric 

M ; 6 falling  to  4.6 

7208 

R THETA  X 10"^  : 96-140 



TU/TR  : 0.7 

APG  - MHT 

Blow-down  txIsyeiMtrical  tunnel  with  contoured  noaale.  D • 0.3046  m. 
PO  ! 13.4  MN/n^  TO  ! 460  K,  Air.  RE/m  X lO'®  : 124. 

ZAKKAY  V.  and  HANG  C.-R.,  1972.  Turbulent  boundary  layer  in  an  adverse  pressure  gradient  without 
affect  of  wall  curvature.  NASA  CR  11-2247. 

1 The  test  boundery  layer  was  formed  on  an  ax1>tyaiMtrlc  centra  bo4y.  Thli  started  with  a tman  diameter 
section  passing  through  the  throat  end  having  a streamlined  nose.  The  nose  section  was  faired  into  a 
parallel  sided  section  U6.6  mm  in  diameter.  The  test  region  started  at  0.1BS4  m downstream  of  the  throat. 

(X  • 0).  A contoured  compression  sleeve  was  fitted  inside  the  tunnel  test  section)  end  formed  a compression 

4 which  was  focused  onto  the  centre  body,  The  static  pressure  then  increased  approximately  linearly  from 
X ■ 0 to  X • 120  mm,  then  rather  more  rapidly  before  reaching  a maximum  at  about  X • ISO  mm,  and  then 

6 falling.  The  pressure  increased,  overall,  by  a factor  of  about  seven.  The  cylindrical  portion  of  the  modal 
was  eguipped  with  pressure  taps  and  theimocouples  at  approximately  10  mm  [E|  intervals.  Heat  transfer  was 
determined  using  the  transient  thin-wall  technique. 

7 A combined,  triple,  probe  was  used  to  measure  Pitot,  TO  and  static  pressure  profiles.  The  FPP  was  made  from 
flattened  1 mm  tube  so  that  at  the  tip  [El  hj  • 0.25,  hj  ■ O.OS  im.  The  TTP  was  an  "unshielded"  open  tip 
chrome1*a1ume1  thennocouple  about  [El  1 mm  in  diameter.  The  5PP  "had  a conical  tip  faired  into"  a 1 urn 
diameter  tube.  The  available  sketch  suggests  that  [E]  the  affective  slender  length  of  the  probes  was  of 

8 the  order  of  10  mm.  The  SPP  was  mounted  in  the  centre,  with  the  FPP  and  the  TTP  3.2  itn  to  either  side. 

9 No  details  are  given  of  reduction  or  interpolation  procedures.  Thr  ntaqral  data,  presented  graphically, 

10  uses  a pressure'based  reference  flow.  No  profile  corrections  are  reported,  nor  is  the  viscosity  law  used. 

12  The  editors  present  the  eight  profiles  measured.  These  are  given  in  the  source  directly  as  measured  by  the 
SPP,  the  TPP  and  the  TTP.  We  have  reduced  the  data  assuming  the  test  gas  to  be  air.  The  heat  transfer  data 
given  has  been  scaled  from  the  original  graphical  presentation.  He  have  selected  a n*state  on  the  basis 
of  the  computed  PO  values. 

13  The  eight  profiles  form  a sequence,  with  the  first  five  showing  the  development  from  a neer-constant- 

pi-essure  region  through  the  compression,  and  the  last  three  deieribing  a region  in  which,  again,  the  flow 

14  Is  not  varying  rapidly.  Heat  transfer  values  appropriate  to  the  profiles  have  been  interpolated  by  the 

editors. 

§ DATA  7206  0101-0108.  Pitot,  TO  and  P profiles  obtained  simultaneously.  NX  • 8.  Heat  transfer  data  from 
the  transient  technique. 

15  Editors'  coaiaents 

The  experiment  describes  a very  interesting  and  difficult  flow  case.  Unfortunately  the  data  it  not  of 
particularly  good  quality,  and  it  very  badly  reported.  Much  of  the  description  above  hat  required  considerable 
imagination  on  the  part  of  the  editots.  New  and  more  careful  data  of  this  type  would  be  valuable. 

The  flow  undergoes  a very  strong  raflected-wave  coagorettion,  and  straamlina  curvature  it  quite  marked  at 
relatively  small  distances  from  the  straight  wall,  'o  that  there  are  large  normal  pressure  gradients. 

Nance  SU  has  bean  artltrarily  set  at  0.5.  There  will  also  be  a "focusing"  of  the  compression  wave  at  the 
waves  approach  the  axis.  In  contrast  to  the  other  reflected  wave  compression  experiments  (Peake  et  a1.  - 
CAT  7102,  Lewis  et  al.  - CAT  7201)  in  which  the  compreasion  it  radiated  out  from  a centrebody.  Effects 
of  transvarae  curvature  are  likely  to  be  significant,  at  d/RZ  it  of  order  0.2. 

There  are  relatively  few  data  points  In  etch  profile,  and,  in  half  tht  cates,  measurements  do  not  extend 
within  the  momentum  deficit  peak. 
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CAt  7^11(1  :*KKA»  BOUNOAHy  CONOIIION*  AND  tvALUAlEB  DATA,  01  UNMS. 


Rim 

hD  • 

rw/TR 

RED2W 

CP 

HU 

MI*K 

RA. 

P0« 

X 

ROD 

Ph/PD 

REO*(T 

CQ  * 

Ml* 

H12K 

76* 

TD 

RE  * 

TOO* 

OH  • 

0* 

PI* 

H4* 

l)*N 

llO 

TR 

TZoOolOl 

b.OOOO 

0.7140 

1.74«.*-t04 

fi“ 

14.7046 

1.4747 

4,*O00"*OJ 

0,6000*601 

NM 

1 .J078”*('7 

1.0640 

0.1101*t04 

6.«644*-05 

1,0600 

1.8154 

2,9400''.02 

5,4870**01 

S.SOiO'-O? 

u,8ooo"*oa 

0,5000 

6.7))5>«04 

NC 

0.11*1 

l,6l)47--03 

8,9n7".0* 

4,0*91**02 

TZosoioa 

o.booo 

0,7040 

*.5a*4*»04 

N* 

0.1*41 

1.5046 

1,6500*604 

1,17010*604 

i.oioa'<«j 

1.*lJi"*07 

1.4)01 

1 .044T"405 

4.5*6)*>05 

1,0156 

1,7410 

2, 4400*602 

6,2569"601 

S.SZtO'-OO 

«.9SOO**Oi 

0.5000 

0.)4*1'‘»04 

nc 

0.2704 

1.6112*»01 

0,0*11*602 

4,1414*60* 

rooooto) 

9. 1500 

n.7io* 

*.6774't04 

NM 

4.40*0 

1,5606 

*,*000*604 

1,5000*604 

k.<)000">02 

1 ,*A50"*07 

1,14*0 

I.0140»405 

4,5510"»06 

1.0000 

1.7768 

*,4400*602 

6,7060*601 

5.ejSO"-02 

<t,5ino«*o* 

0,5000 

6,77J)'«.04 

NC 

0.242) 

1.45***-01 

*,7*44*601 

4,1107*602 

TlOOOluA 

n.ROOO 

0,700* 

1. >7*4*404 

NW 

1,2605 

1.971* 

2,4100*604 

1,7400*604 

1.0U0>>01 

OiAZia'iijb 

1.6164 

1.05*1*405 

l,25***-05 

1.0110 

1.7717 

2.4400*602 

7.4)11*60) 

s.ezso"-oo 

R,5RflO"40* 

0,5000 

1.664*»«04 

NC 

0.2061 

1.4041**01 

0, 7102*60* 

4.1444*60* 

rioooios 

u.SOOO 

0,7014 

3.1}45*404 

NR 

1.661* 

1.5659 

},}O0O*6O* 

1,4100*604 

I.11R0<>01 

0,0601**06 

1.75)1 

1,0404*605 

1.560l*»05 

1.0161 

1.7407 

*,4400**02 

0,1664*601 

5,l*»0*-0» 

u.5ooo**oa 

0,5000 

»,5017*-04 

NC 

0.2674 

l.*440*-Ol 

0,6472*602 

4,1006*602 

7*000)06 

R.6000 

U.64JJ 

1.4761*604 

NH 

2.4414 

1.6175 

4.2000*604 

*,6*00*604 

t,6i6D*«0t 

S.77»i«*06 

1,567* 

1.0011*605 

1,1404*»05 

1.0467 

1.0211 

2,4400*60* 

0,0444*601 

0,0*90’«0* 

«.6ioo"*e* 

0,5000 

6,4*60*>04 

NC 

0.1661 

4,0504*»04 

0,6761*6112 

4,2405*602 

7<0«Ot07 

4.6000 

0,7)11 

4.4774*604 

NM 

1.7044 

1.64*1 

9,4160*604 

1.1700*604 

1.90»0’«0l 

1.0}05’«07 

1 ,7066 

1.12*1*605 

1.25*l*>05 

1.0144 

1.7422 

1,4400*602 

0.6004*601 

9.a*so*>oi 

R.tOOONO* 

0.5000 

7,4155*-04 

NC 

0.1004 

1.0050**01 

0,5514*602 

4,1214*602 

7*000100 

4.6000 

0,7004 

4.1710*604 

NM 

0.2242 

1.0101 

4. 0100*604 

2.6800*604 

a.io<40‘-oi 

0.7745N06 

1.001* 

1.27*7*605 

N« 

1.0641 

1.6140 

2.4400*602 

0.7510*601 

9.0*90*>0* 

4,5600‘y0* 

0.5000 

0,6616*>04 

NC 

0.1645 

4.6045--04 

0,6241*602 

4,1447*602 

tRAfCZOlDAl  8UL(  for  run  0100 


evAuuAUn  DATA  • pRtsatmr:  SAseo  ripcrencc  puoh 


HUN 

D2HP 

0*Ph 

MI2PO 

HUPN 

H12PO 

Hl2Pn 

H42P0 

H02RN 

RID2PDU 

RC02PN3 

KAUaPDr) 

RCD2PHTI 

DITAh 

72000101 

6.6)77*-04 

6,1521‘«04 

14.0412 

t4,0644 

1.0616 

1.0644 

0.1110 
4.)  Id* 

*.l*7P*«tl4 

),7i,^5»604 

),  >»I)6*.|J4 

4,6*04«.01 

720*0102 

7.q546»«04 

5,4102*«04 

14,154) 

14.5004 

1.0531 

1.0660 

0.25*1 

0.2565 

4,1)14*604 
4, 1776*604 

2.2422*61)4 

2.2501*604 

4,8107».0l 

720*0101 

5.7962**o* 

4.5156*-04 

«1.,5*47 

14.0012 

1.0254 

1.0147 

0.2*6* 

0.266* 

•.6152*604 

0.70*7**64 

2, *76**60* 
2,2460*644 

7, 8744*. 01 

72000104 

7,4404*«04 

4,9160**04 

15.10)7 

15.6152 

1,0607 

1.0805 

0.205* 

0.2945 

4,7017*604 

4,7641*601 

1.0175*634 

1.417**604 

I.I'55P«-4* 

724*0105 

*.O51**-0« 

4.*461*-0» 

11.5)54 

'1.47*4 

1.0460 

1.840* 

0.1723 

0.1721 

o.eoso'po* 

4.6774"*04 

1,1656*644 

1.1*45*644 

4, 4067". 41 

724*0106 

5,044T*.O4 

l.e067*«04 

11.4655 

)1,6574 

1,874* 

1,4440 

0.2452 

0.2419 

0.514**604 

•.OOCl'TOd 

2,9645*644 

2,4007*644 

6,4910'-01 

72000)07 

7,071**-04 

4,1174*»04 

9,2566 

9,1474 

1.07** 

1.0*25 

0.20*2 

0,2076 

1, 2*27*605 
1,2660*605 

4,2614**04 

4.277**644 

6, 0496". 41 

72000)00 

6,1007*-0* 

1.940**«04 

11,0441) 

14.0511 

I,*9l0 

!.4*21 

0.1152 

0.1102 

0,47*4**114 

4,l*4l"60d 

1,00**"604 

1,114**604 

7,40*2«-01 
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7«0»0J0i  Z*KK*Y  "HOFIUE  TABULATION  2U  POINTS,  UtLTA  AT  HuInT  ZO 


I 

T 

PT2/P 

P/PO 

TO/TOJ 

M/nr 

U/llP 

T/ID 

4nC74ltOU*U/UD 

1 

O.OOOO’tOO 

t ,0000"t00 

1,41026 

0.64618 

o.oooou 

0,onnO() 

5.41236 

U . 0 (1 ')  (1 1) 

2 

t.J00O*-OJ 

S.OABf  + OO 

1,41 026 

0.B8I12 

u. 11575 

0.67400 

4,4lu65 

>1, 23564 

i 

2.6000'>0S 

A. 2182*^00 

1.18462 

0.69090 

0.17675 

0.72250 

1,67730 

0.2J199 

A 

J.900C"-01 

8,5667'tOO 

1,29069 

0.92108 

0,44755 

0.7«n*5 

3.12(<86 

0.32696 

5 

5.2ooo*-aj 

1 .OBSI'tOi 

1.08547 

9.94066 

0.50206 

0.6114J 

2.75566 

6.12429 

t> 

6.5000--03 

1 .A196"*Ol 

1,05981 

0. 95165 

0.58107 

0.8TA47 

2.27246 

n. 40993 

7 

7.8000"»0j 

l,S«SA"«Ol 

1,21912 

0.96484 

0.60876 

0.89565 

2.16461 

u. 51279 

S 

9,1000*-0J 

l,9OT9‘t0l 

1.21912 

0.98022 

0,67891 

0.9274J 

1,86612 

(1,61892 

9 

1.0A00**02 

2.2S09*t0t 

1,21168 

(1,98901 

0.71884 

0.94851 

1.64846 

0.69810 

to 

l,l700"-02 

2.8110*901 

1.17949 

l.ooooo 

0.8274} 

0.97,159 

1,1844b 

0.62944 

It 

1 ,)000‘<-OP 

1.14110 

l.OOOOO 

0.91119 

u. 96815 

1.17082 

0.96676 

u 

1 .9100"*02 

1.3102*901 

1.17949 

1.00000 

0.92887 

0.99461, 

1.11741 

1.02727 

IS 

l.ShU0--02 

l.tJS9*901 

1.14510 

1.00000 

0.94286 

0.99261 

1.14818 

1 .02572 

IN 

l,6900»-«2 

1.1102*901 

1,17949 

1.90000 

0.92867 

0,99464 

1.11741 

1 .02727 

IS 

l.B200“-02 

1.1599*901 

1,17949 

1.09000 

0.91216 

0.99111 

1.1104'» 

1.03407 

!(• 

1.9SOO*-92 

1.1822*901 

1.20511 

1.90009 

u, 91578 

U.99lhl 

1.12291 

1 .06422 

17 

2.VSOO'«02 

1,8214*901 

1.17949 

1.00000 

0.94122 

0.99fc4il 

1.11172 

1.05289 

IS 

2,2l9O»«02 

1.790S*t01 

1.08547 

l.ooooo 

0.96295 

0.99818 

1,116841 

1.01121 

19 

2.lA09>-02 

1,9601*901 

1,02564 

I.OOuOO 

0.98452 

0.99811 

1.02180 

0.99602 

0 20 

2.070O»«02 

4,0841*901 

1.00900 

l.bOuoo 

(.00000 

l.oonuo 

l.ooooo 

1 .00000 

INPUT  VAPlArtUES  T,P,TO,M 


72OB0IO«  2AKKAY  PNOMUt  TABULATION  {0  POINTS,  fELTA  AT  PuInT  20 


1 

» 

PT2/P 

P/PO 

TO/TOO 

>1/MB 

U/(i|) 

T/14 

*M(I/HiiOO*U/UD 

1 

0,U004*«04 

1 ,40(10"740 

1.63687 

0.64052 

0,04000 

0.04440 

4,99)6? 

U, 04000 

2 

l.louu*«oi 

1.815l**00 

1.61687 

0.87146 

0,12704 

0,64662 

1.*1146 

0.24992 

1 

2.64U(I*»01 

5.0450*9fl0 

1.61451 

0.09760 

0,18167 

0.71711 

1,49767 

0.33121 

4 

1.9400*-U1 

6, 5245*900 

1.13611 

0.92175 

0.44161 

0.77727 

3.09479 

0.15181 

8 

1.2400>«01 

9,1240*900 

1.4245 8 

0.91900 

0,51481 

0.04111 

2,48617 

0, 411)9 

6 

6,1UO(I‘«01 

1,1591*901 

1.4241B 

0,96078 

0,59969 

0.86416 

2.17470 

0.17912 

7 

7,8COl'*»Ol 

1.5141*901 

1.16111 

0.97821 

0.69269 

0.92669 

1.78974 

0,70184 

8 

9.140(1*. 01 

1,9261*901 

1.16111 

0.99129 

0,77968 

0,91681 

1,5064) 

0.86605 

9 

l.04O4*.OI 

2,1511*901 

1,40782 

1,00000 

0.86176 

0.97641 

>,25411 

1.07104 

to 

l.lTOO'.Ol 

2,5648*901 

1.18547 

1,00000 

0.90254 

0,96171 

), 1*279 

1.14494 

It 

l.lonn*.02 

2.6546*901 

1.11961 

1,00000 

0,9)850 

0.95612 

1.1575) 

1.11497 

12 

1.4>04*«02 

2,T144*941 

1.22905 

1,00000 

0.92896 

4.96*97 

).  11165 

1.07119 

11 

I, 1600*. 02 

2.81T9*641 

1.11712 

1,00000 

0.95024 

0.991)8 

1.09241 

1.01182 

14 

1.69(i(i*.02 

2,8876*901 

1.11712 

1,00000 

0,45865 

0,99419 

1.47196 

1.03261 

15 

l,8200*.02 

1,4896*941 

1.07821 

1,00000 

0.95882 

0,99442 

1.47561 

0,99660 

16 

1 ,95(10*. 02 

?, 9448*9(11 

1.01911 

1.00000 

0.96826 

0.99571 

1,41760 

4.97614 

17 

2, 0840*. 02 

1.4107*901 

1,00040 

1,00000 

0.98210 

0.99770 

1. 01119 

0,96751 

18 

2.2104*.02 

1,1491*601 

0.98124 

1,00000 

0.99517 

0,99940 

1.00612 

0.97471 

19 

2. 1404*. 02 

1, 1421*941 

0,98124 

1,00000 

1,0(1(189 

1.004119 

0,99880 

0.9I95U 

0 20 
INPUT 

2.4700".o2 

VA«lAHLtS 

1.1179*941 

7,P,70,H 

1,00000 

1.00000 

1,00000 

1.00400 

1 .00040 

1 .OOOOil 

71084108  ZAKKAV 

PHOriLE 

tasulation 

20 

POINTS,  delta  at  PuInT  15 

1 

r 

PT2/P 

p/Pn 

To/loo 

H/np 

U/uo 

T/lr 

NMU/NHPl ,U/U0 

1 

0.003(1*, 00 

i,iiona*,4o 

1,80224 

0,64162 

0.00000 

0.0  Olid  II 

1,92942 

U.OOO'MI 

2 

1.10U0"-41 

7,6061*,40 

1.72188 

0,91266 

0.51 146 

0.79432 

2.18771 

0,1706() 

1 

2.6000*-41 

8,I740"+O0 

1.78711 

4,92176 

0,11142 

0.8(IB82 

2.11644 

0.62407 

4 

1.9000"-01 

l,1169*,4l 

1.60821 

0,91450 

0.61874 

0.869)4 

1.81117 

0.75691 

5 

5.2000*«01 

1,4048*701 

1.16716 

0.91612 

0,70591 

0.90727 

1.61177 

(1.46084 

6 

6,100U*>.0l 

1, 6140*701 

1.51197 

6.96715 

0.76124 

0.91052 

1.45618 

0.97409 

7 

7.8000"-0l 

1.9661*741 

1.54104 

0,98945 

0.81931 

0.90214 

1.11195 

1.1261* 

4 

9.100fl"-0l 

2,2167*701 

1.51866 

0,99782 

0.89108 

0.97442 

1.20121 

1.21748 

9 

),0400*>OI 

2.3691*741 

1.49254 

l.ooooo 

0,92112 

0.95610 

1,14471 

1.2*027 

10 

l,l7OO*-02 

1,1972*701 

1.44010 

1.00000 

0.92881 

0,98725 

1.12970 

1.21869 

11 

1.1004*-02 

2.4627*741 

l,15()75 

1.00000 

0.94170 

0.98971 

1.10461 

1.21027 

12 

1,9104*. 02 

1,5219*741 

1.21507 

1.04000 

0.91116 

0.99)95 

1,48216 

1.11214 

11 

l,5600*.l)2 

1.6241*70) 

1,11060 

1,04040 

0,97)94 

0,9*121 

1.44811 

1 .47111 

14 

),090ii*.02 

2.6560*70) 

1.06716 

1.00000 

0.97866 

4.99642 

1,41661 

1.(12177 

0 11 

l,6204»-02 

1.7710*901 

1.00040 

1,00040 

l.ooooo 

1,04400 

1 .OOliOO 

1 ,000(111 

16 

1,9500".02 

I,TT64*901 

0,95149 

1.00000 

1,00099 

1.004W, 

0.99815 

0.91122 

17 

2. 4804*. 02 

2,8556*741 

0.B8846 

1.00000 

1,01142 

1.00247 

0,97467 

0.91119 

18 

1.2t00*.02 

2,9149*701 

0,61090 

1.00900 

1.02964 

1.00467 

0.91208 

0,86624 

19 

2.l400".0l 

1.0407*701 

0.74627 

l.ooooo 

1.04)10 

1.00641 

0,91411 

O.6040] 

20 

2.47iio“-02 

1,9962*701 

0,68284 

1,04000 

1,04011 

1.00610 

0.91511 

0,71466 

INPUT  VaNIAHLES 


»,P,To,m 


7209-A-l 


JL.  , .i  ,. 

H : 7.5  - 7.8 
R THETA  X 10'^  ; 6 - 10 
TH/TR  : 0.8 

7209 

ZPG 

(Recovery) 

MHT 

Slow-down  tunnel  with  axi-syinnetric  contoured  nozzle.O  • 0,63  in. 
Air,  PO  ; 14  MN/m*,  TO  : 840  K,  WE/m  X 10'®  : 20. 

STONE  D.P.  and  CARY  A.M,  1972.  Discrete  sonic  Jets  used  as  boundary-layer  trips  at  mach  number  of 
6 and  8.5.  NASA  TN  D 6802. 

And  Horrisette,  Stone  and  Cary,  (1968),  Stone,  (1971),  Horrisette  E.L.,  private  communication. 

1 The  test  boundtry  1ay«r  was  fomad  on  tha  surface  of  a fUt-plate  model  (L  • 0,521,  V|  • 0.279  m]  with  a 
leading  edge  (X  • 0)  0.03  nn  thick  and  chamfered  at  X5°  on  the  underside.  From  X • 38  mm  back  the  working 

surface  consisted  of  a removable  plate.  Two  were  used,  one  for  heat  transfer  studies,  and  the  other  for 

3 the  profile  studies  reported  here.  At  X ■ 25  mm,  a row  of  17  Jet  orifices  was  drilled.  These  were  spaced 
symmetrically  about  the  centreline  at  intervals  of  6.4  mm,  and  converged  from  a supply  pipe  diameter 
of  2,3  mm  to  a parallel  sided  outlet  0.8  im  long  and  0.4  im  in  diameter  at  tha  test  surface.  (A  second 
such  row  at  X • 76  nn  could  be  employed  on  the  heat  transfer  modal.)  Mhen  employed,  the  discharge  through 
the  Jett  was  at  a constant  value,  2.6,  of  a “mass  flow  parameter"  X where  X ■ p^j  Yj  / P„  Y„ 

The  boundary  layer  could  also  be  tripped  by  spherical  balls  of  1.5  mm  diameter  at  X • 12.7  mm,  or  of 

3.0  im  diameter  at  X • 26.4  mm.  The  balls  were  distributed  symmetrically  at  intervals  of  50,8  and  12.0  mm 

respectively,  and  spanned  the  full  width  of  the  plate.  The  test  plates  were  provided  with  sharp,  swept 
side  plates.  Surface  oil  flow  patterns  were  observed,  but  two-dimensionality  in  the  region  of  profile 
measurements  is  not  reported.  An  oil  pattern  published  by  Horrisette  at  al,  (1968)  in  a not  dissimilar 
cate  shows  strong  three  dimensional  effects  in  the  immediate  vicinity  of  the  trips,  but  little  or  no 
large-scale  divergence  far  downstream. 

6  The  central  19  nn  of  the  heat  transfer  plate  was  reduced  in  thickness  from  3.18  mm  to  0.8  mm  and  instrumented 
with  95  thermocouples  to  allow  heat-flux  determination  by  the  thin  wall  transient  technique.  These 

3 measurements  showed  that  the  mats  flow,  at  X ■ t.O  was  sufficient  to  cause  transition  as  defined  by  a local 
peak  heat  flux,  at  X ■ 127  mm.  The  mass  flow  was  such  that  any  further  increase  would  not  cause  transition 
to  move  further  forward.  (For  theta  tests,  however,  TV/TP  was  about  0.45). 

6 The  pressure  plate,  also  used  for  profile  nwasurements,  had  three  rows  of  static  holes  (d  ■ 2.3  nn)  in  the 
central  40  m of  tha  plate.  The  total  number  was  36,  the  greater  number  providing  a very  close  grid  for  X 
lets  than  200  mm.  The  largest  interval  downstream  was  lets  than  BO  mm.  The  plate  also  had  three  thermo- 
couples mounted  18  mm  off  the  centre  line  at  X • 168  , 280  and  485  rtni, 

7 Pitot  and  TO  profiles  were  measured  at  tvM  stations  for  which  X • 0.279  and  0,455  mm.  The  Pitot  probe  was 

8 an  FPP  for  which  h^  • 0.25,  hj  • 0.18,  bj  • 2.03,  bj  • 1.42  mm.  The  TO  probe  was  an  STP  with  a constant 
d|^  of  1,9  mm.  The  interior  of  the  probe  tip  vias  chamfered  to  at  to  give  a sharp  leading  adge.  The  thermo- 
couple was  mounted  0,8  mm  back  from  the  probe  face  and  there  were  two  vent-holes  (d  • 0.04  mm)  3.6  mm  back. 
The  probe  was  calibrated  over  a wide  range  of  Peynoldt  number  at  H • 3.6  and  8.6,  and^found  to  have  a 
probe  recovery  factor  near  to  one,  which  value  was  assumed  for  all  subsequent  work. 

9 The  authors  have  interpolated  TO  profile  measurements  to  the  f values  of  the  Pitot  profiles,  and  extrapolated 
the  TO  profile  at  low  values  of  V so  at  to  match  tha  wall  temperature.  Static  pressure  hat  been  assumed 

10  constant  through  the  layer.  No  probe  corrections  have  been  applied,  and  Sutherland's  viscosity  law  was  used, 

12  All  profiles  tabulated  by  the  authors  have  bean  presented,  incorpo rating  tha  authors'  procedures.  While  a 

13  great  deal  of  heat  transfer  data  was  obtained.  It  is  only  presented  as  small  scale  graphs  snd  is  not 

14  reproduced  here.  The  profiles  consist  of  a single  reference  profile  taken  with  natural  transition,  and 
three  pairs  for  the  Jet  trip  (0201/2),  tha  small  ball  trip  (U301/2)  and  the  large  ball  trip  (0401/2). 


7209-A-2/B-1 


§ DATA:  7209  0101  0402.  Pitot  «nd  TO  proflltt  obUlnod  sipirttily.  NX  • 2. 

16  Editors'  cowiwnti 

Th«  Intirtst  of  this  Mptrlmcnt  lies  In  th«  affect  of  the  relatively  brutal  tripping  devices  used.  The 
reference  case,  0101,  Is  turbulent  but  still  markedly  transitional,  while  the  downstream  tripped  profiles 
are  relatively  well  developed  and  fully  turbulent  In  character.  We  find  less  distortion  Introduced  by  the 
trips  than  Is  reported  by  the  authors,  and  In  general  the  Interesting  result  Is  that  the  trips,  at  least  at 
the  downstream  station  of  the  two,  do  not  seem  to  leave  any  special  mark  on  the  mean  profile  characteristics. 
Oh  a transformed  log-law  plot,  no  effect  can  be  teen  which  could  not  be  accounted  for  by  the  general 
experlmantal  scatter.  Tests  In  the  sane  range  with  no  trip,  or  modest  trips,  are  described  by  Oanberg  - 
CAT  6702  and  Keener  I Hopkins  - CAT  7204,  Abruptly  disturbed  flows,  but  In  different  experimental  ranges, 
are  the  step  flow  of  Hoore  - CAT  6806  and  the  flow  over  a rectangular  cross-section  protrusion  described 
by  Peake  et  a1.  • CAT  7102. 
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4,bS00".Ol 

2.2529"t01 

fiM 

0.94261 

0.54900 

0.89100 

2,63397 

0.33827 

19 

5. 2100". 01 

2,5b««*401 

f|M 

0.94706 

0.58700 

0.90600 

2.38221 

0.36032 

20 

5,4b00".01 

2.7bl4"401 

N».\ 

0.94995 

0. 60900 

0.91400 

2.25246 

0.40578 

21 

5. 7200". 01 

2.«422"4(11 

NM 

0.95090 

0,61800 

0.91 700 

2.20172 

0,41649 

22 

b. 2000". 03 

3.2544"401 

r*M 

0.95658 

0,66200 

0.91100 

1.97780 

0.47072 

21 

6.3b0»".03 

1.461 1"*01 

NM 

0.97765 

0.6*100 

0.94800 

1.91841 

0.44312 

24 

7.3«00".01 

l.*743"401 

UM 

0,98912 

0.70400 

0.95600 

1.84404 

0.51843 

2S 

7,S700".03 

4.6S73"401 

f,M 

0.98001 

0,74100 

0.95900 

1.66594 

0.57565 

2b 

S. 2000". 01 

4.2l99"t01 

NM 

1.00219 

0.75500 

0,97200 

1 ,65  7411 

0.58645 

27 

9. 7500". 01 

4.707V401 

NM 

1.00261 

0.79800 

0,97900 

1.50508 

U.65U46 

2S 

1. 0110*. 02 

5.2216*401 

NM 

1.00269 

0.64100 

0.9*500 

1.37177 

0. 71805 

29 

1.0790". 02 

5.650b"401 

NM 

1.00415 

0.87500 

0. 99000 

1.28013 

0.77336 

10 

1. 2800*. 02 

6.9116*401 

NM 

0.99705 

0.97000 

0.99604 

1,05435 

0.94468 

0 11 

1.4000". 02 

7.1662*40! 

MM 

1.00000 

1.00000 

1 .00001) 

t ,80000 

1.00000 

tll»UT 

VARIABLES  y 

|M/M(1,U/U0 

A3SUMF.  P»R0 

72090442 

STOIIE 

profile 

TABULA* ION 

24 

POINTS,  PFLIA  AT  POINT  24 

I 

y 

PT2/P 

P/RO 

TU/I 

H/MD 

u/uo 

T/TO 

RHO/RHOO 

1 

0,0000“ 

♦ 00 

l.OOOO’TflO 

NM 

0.72UO* 

o.ooono 

O.OOOOO 

9,63*9J 

0.00000 

2 

i.eoi'O" 

-04 

1 .407S*  + 00 

NM 

0.75762 

0.09100 

0.27600 

9.19689 

0.03000 

3 

6. 0000* 

• 04 

2.1575*t90 

NM 

0.87169 

0.14000 

0,42900 

9.18985 

0.04564 

4 

8.9000" 

-04 

3,9894*t00 

NM 

0.69266 

0.20900 

0.56200 

7.7544V 

0.07505 

5 

1.7000* 

-03 

9.0572*t00 

NM 

0.91590 

0,32800 

0.75200 

5,25640 

0.14306 

6 

I.S300* 

•03 

1,0300’tOl 

NM 

0.91755 

0.35100 

0.77400 

4.8625V 

0.15917 

7 

2.3400* 

•03 

i.iets'TOi 

NM 

0.91693 

0.36700 

0.76800 

4.61021 

0.17093 

8 

3.0000* 

•01 

1.3231*T01 

NM 

0.90440 

0,40000 

0.00600 

4.06023 

0.19651 

9 

3.3800* 

-03 

1.3877**01 

NM 

0.92546 

0.41000 

0.82200 

4.DI95V 

0.20450 

to 

4.2400* 

•03 

i.boio’toi 

NM 

9.91117 

0.46900 

0.85800 

3.34679 

0.25616 

11 

4,8000* 

•U3 

l,8765*t01 

NM 

0.913T7 

0.47900 

0.06400 

3.25156 

0.26556 

12 

5.4600* 

•03 

2.3292'tOI 

NM 

9.94176 

0.53500 

0.89100 

2.77161 

0.32124 

IS 

6.4000’ 

•OS 

2,6449'tOl 

NM 

0.95045 

0,57300 

0.90800 

2,51109 

0.36160 

14 

6.8100* 

•03 

3.M20*T01 

NM 

0.94971 

0.62000 

0.92100 

2,20666 

0.41737 

IS 

7,6700* 

-01 

3.395l**0l 

NM 

0.95826 

0,64800 

0..93200 

2.06863 

0.45054 

16 

8.0500* 

-01 

3.9095’tOl 

NM 

0.95791 

0.69600 

0.94200 

1.63182 

0.51424 

17 

9.3200* 

-03 

5.0992*t01 

NM 

0.96542 

0.79600 

0.96200 

1.46058 

0.65064 

IS 

1.0390* 

-02 

6,0269*t0l 

NM 

0.97230 

0.86600 

0.97400 

1.26496 

0.76996 

19 

1.1630’ 

-02 

6,r521"+0l 

NM 

0.96194 

0.9170O 

0.96400 

1.15147 

(1.65456 

20 

1.2880* 

-02 

7,2819**01 

NM 

0.99149 

0.95300 

0.99200 

1.06352 

0.91553 

21 

1.4100* 

-02 

T.4427**0l 

NM 

0.99171 

0.97600 

0.99500 

1.03931 

0.95736 

22 

1,5170* 

-02 

7,7678**01 

NH 

0.99445 

0.98400 

0.99600 

1.02454 

0.97214 

23 

1.6760’ 

-02 

7.9255**01 

NM 

0.99890 

0.99400 

0,99900 

1.01009 

0.96903 

0 24 

1.7960* 

-02 

8,0209"*0l 

NH 

1.00000 

1.00000 

i.onooo 

1.00000 

1.00000 

IN^UT  VAMASLES  y>M/HD>U/UD  ASSUME  (•■(•O 
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U 

4* 


lb 

Ic 


lb 

4b 


Ic 


4e 
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Three  conf injratinns  tested 
See  dlaqrams  below 


H : a)  4.9  b,  c)  4.0 
R THETA  X 10"^  : 8 - 30 
TH/TR  : 0.85  - 1.0 


7301 


ZPG  (HISTORY) 
AW  - MHT 


Wlndtuiinels;  (a)  as  for  CAT  7202  (b,  c)  effectively  continuous,  fixed  nozzle,  V.'  > H • 0.4  m. 
PO  : (a)  0.61  (b)  0.21  (c)  0.43  MN/n*  TO:  (a)  305-375.  (b)  350,  (c)  330  K. 

Dry  air,  dew  point  215-233  K.  RE/m  x 10*®  : a)  10-16  b)  6.5  c)  15 


{gates  D.F.  1973.  Heasurefnents  of  up'.tream  history  effects  In  compressible  turbulent  boundary  layers. 
JNOLTR  73-152, 

[And  Gates  D.F.,  private  connunlcatlons,  Volsinet  1 Lee  CAT  7202. 


Q 


------  -r=- 


The  test  boundary  layers  were  a11  formed  on  flat  surfaces,  and  In  the  region  of  study  were  at  constant 
pressure.  The  emphasis  of  the  tests  was  on  a controlled  variation  of  the  upstream  history  of  the  layers. 

In  each  cate,  upstream  of  the  test  tone,  a part  of  the  flat  surface  could  be  made  to  transfer  heat  to 
or  from  the  flow  (the  sketches  In  the  heading  Indicate  this  region  with  the  symbol  0).  The  pressure  history 
and  origin  of  the  boundary  layer  Is  different  In  each  cate.  The  combinations  ere  listed  In  table  1. 


a)  Series  01-06.  The  test  layer  was  fomed  on  the  flat  wall  of  the  boundary  layer  channel  described  1n 
CAT  7202,  and  experienced  the  pressure  history  given  In  table  2 of  that  entry.  The  plate  cooling  system 
was  arranged  to  that  near  the  throat  (X  » 0),  from  X ■ • 166  to  t 467  im,  tha  wall  temperature  could  be 
controlled  to  give  heating,  cooling,  or  near-adiabatic  conditions  Independently  of  the  controlled  cooling 
In  the  test  zone. 


b,  c)  Series  07-10:  Tha  basic  structure  for  these  tests  consisted  of  a rectangular  cross  section  channel 
constructed  at  an  extension  of  tha  tunnel  nozzle  3.66  m long  and  closed  on  the  plane  of  symmetry  by  the 
test  plate,  A long  (b,  series  07-08)  or  short  (c,  .series  09-10)  leading  edga  section  could  be  attached, 
which  ran  Into  the  normal  tunnel  test  section  on  the  centre  plane.  The  cross  section  of  the  channel  was 
W • 411, H • 222  mm  at  entry.  Increasing  to  H • 436,  H • 274  mm  at  exit,  to  allow  for  boundary  layer  growth 
(there  Is  also  a slight  divergence  In  the  tunnel  proper).  The  test  surface  was  fitted  with  removable 
plugs  (0  • 47.6  aea)  at  Intervals  along  the  centre-line  which  couM  be  replaced  by  Instrumented  units,  lest 
surface  roughness  was  held  to  0.8  pm  rms,  and  all  other  flow  surfaces  to  1.6  urn  rms. 

b)  Series  07-08:  The  test  plate  in  the  channel  was  extended  upstream  by  a plate  of  similar  construction 
1.83  m long  on  which  was  mounted  c leading  edge  section  0.23  m long.  The  leading  edge  was  formed  by  a 
half-wedge  of  19°  Included  angle  and  was  163  ass  upstream  of  the  throat  (X  >0).  The  leading  edge  section 
could  be  cooled  by  liquid  nitrogen  giving  the  temperature  histories  shown  In  table  II,  columns  2 and  3. 

A limited  amount  of  pressure  history  Is  available  and  Is  given  as  a Hach  number  distribution  at  the  foot 
of  columns  1 and  2. 


c)  Series  09-10:  The  short  leading  edge  section  was  0.686  m long.  The  lead'ing  edge  (X  • 0)  was  formed  by 
a half-wedge  of  10°  Included  angle  and  was  thus  1.219  m downstream  of  the  throat  and  In  the  constant 
pressure  region.  The  leading  edge  section  did  not  contain  Instrumentation  ports  and  could  be  cooled  by 
liquid  nitrogen  In  passages  between  X • 76  and  633  mm.  Sample  temperature  distributions  are  given  1n 
table  II  columns  6 and  6. 

‘Pitot  pressure  profiles,  oil  streak  tests  and  several  sett  of  tchlleren  photographs  all  Indicate  uniformity 
of  the  presaure-veloclty  field"  and  the  (PC)  well  pressure  distributions  In  the  uniform  flow  region  (not 
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3 presented)  show  the  Much  number  constant  within  limits  of  t 0.04  for  (b)  and  t 0.02  for  (c).  Transition  was 

natural  with  no  Information  as  to  the  precise  location.  Flow  angularity  as  shown  by  oil  streak  observations 

6  ranged  from  litmeasurable  at  the  centre  line  to  a few  degrees  near  the  corners. 

6 The  Instrumentation  of  the  channel  Is  described  In  CAT  7202.  The  plates  In  the  wlndtunnel  tests  were  drilled 
with  up  to  26  static  tappings  of  0.79  on  diameter  at  Intervals  of  305  or  153  tim  along  the  centre  line. 
Copper-constantan  thermocouples  were  mounted  at  305  mm  intervals  76.2  ram  from  the  centre  line.  Additional 
thermocouples  were  mounted  on  the  centre  line  of  the  cooled  leading  edge  sccuons,  3 for  the  long  plate  (b) 
and  6 for  the  short  (c)  as  indicated  by  table  II.  Thermopiles  (RdF  corporation,  Hudson,  New  Hampshire,  model 

7 no  20463-3)  could  be  mounted  at  the  centra  of  the  ports.  The  probes  employed  were  identical  to  those  usod 

8 for  CAT  7202.  The  results  presented  were  obtained  with  the  FFP  and  the  ECP.  The  relative  positions  of 
measuring  stations  were  the  same  as  In  CAT  7202  except  that  there  were  no  static  holes  to  the  sides  of  each 
port  1n  the  plates.  The  X values  for  which  measurements  were  made  are  given  in  table  I. 

9 The  author  has  Interpolated  his  TO  data  to  the  Y stations  of  the  PT2  values  and  applied  the  same  probe 

10  corrections  as  In  CAT  7202.  In  the  region  adjacent  to  the  wall  (y  < 0.6  - 1.0  am)  temperature  values  were 

11  again  obtained  by  extrapolating  the  profiles  to  meet  the  wall  temperature.  Sutherland's  viscosity  law  was 

12  assumed.  The  editors  have  presented  the  date  at  prepared  by  the  author. 

13  The  26  ZPG  profiles  presented  have  varied  upstream  histories  as  listed  In  table  I.  PO  and  TO  were  measured 

14  simultaneously,  A limited  amount  of  wall  data  1s  presented,  and  no  attempt  has  been  made  to  adjust  the 
values  to  take  account  of  the  slight  differences  In  X value. 

§ DATA.  7301  0101-1003  ZPG  PT2  and  TO  simultaneously.  NX  ■ 2 to  4.  CO  froei  Thermopiles. 

\5  Editors'  coenents 

The  experiments  constitute  a systematic  attempt  to  Identify  the  Influence  of  pressure  and  temperature  history 
effects,  Configuretlon  c)  (series  09,  10)  Involves  no  pressure  history,  so  that  any  differences  observed 
between  the  cooled  awd  uncoolcd  leading  edge  eases  can  be  escribed  to  the  temperature  history  alone. 
Configuritlons  a)  and  b)  both  Involve  e predominately  raflectad-wava  expansion  In  the  nozzle  region,  with 
differing  Initial  boundary-layer  thicknesses.  Tests  on  configuration  a)  Include  both  relative  heating  and 
cooling  In  the  nozzle  region,  coupled  with  differing  test-region  thermal  conditions.  Configuration  b) 
provided  a stronger  throat-region  cooling  effect,  but  was  associated  only  with  a near-adiabatic  tast-reglon 
wall. 

An  obvious  gross  effect  of  upstream  heating  Is  to  modify  the  downstream  adiabatic  wall  temperature.  For 
example,  tests  on  the  short  flat  plate,  configuration  c),  gave  an  "experimental  recovery  factor",  in  the 
absence  of  any  leading-edge  cooling,  of  about  0,80.  The  corresponding  value  with  a cool  leading  edge  was 
0.78  It  the  first  measuring  station  (X  • 0.914  m)  relaxing  to  0.86  at  the  most  downstream  station  (X  ■ 2.743  m). 
Similar  effects  are  observed  In  the  other  cases,  and  reported  at  length  also  by  Volsinet  6 Lee  (CAT  7202). 

The  profiles  are  specified  by  a fairly  large  number  of  data  points  and  in  every  case  the  meesurements  extend 
within  the  momentum  deficit  maximum.  In  most  cases  the  measurements  extend  well  out  into  the  free  stream, 
as  indicated  by  the  PO  deficit,  By  the  sane  criterion,  the  D-state  should  In  general  be  taken  at  a larger 
value  of  Y.  It  1l  a pity  that  In  an  Invaitigatlon  on  this  larga  icalt  no  CF  Information  wai  obtalnad. 

Comparisons,  on  tha  basis  of  Hach  number  and  Reynolds  number  in  the  test-zone,  nay  be  made  with  the  adiabatic 
flit  plate  studies  of  Hastings  I 5awyer  (CAT  7006)  and  Habey  et  al , (CAT  7402).  Corresponding  cases  where 
the  layer  was  produced  on  a flat  wall  facing  a contoured  half-nozzle  are  Volsinet  8 Lee  (CAT  7202)  and,  at 
lower  Mach  number,  "elar  (CAT  7003)  and  Jaromln  (CAT  6602). 
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TABLE  1 GROSS  THERMAL  HISTORY  OF  TEST  BOUNDARY  LAYERS 


Run, 

Riservoir  Throit  or  Nominal 

Wall 

Nominal 

PORT 

PROFILE 

IDENT 

TOD  leading 

temperature  condition 

temperature 

X 

X 

7301- 

K edge 

K 

K 

m 

m 

condition 

0101 

347  COOL 

308 

AOIAB, 

301 

1.778 

1.702 

Boundar>  layer  channel 

0102 

348 

311 

M 

296 

2.286 

2.210 

MO  • 4.9 

0201 

373 

328 

COOL 

270 

1.778 

1.702 

PO  ■ 515  KN/m* 

0202 

374 

332 

II 

279 

2.286 

2.210 

0301 

338  AOIAB. 

325 

AOIAB. 

304 

1.778 

1.702 

0302 

324 

319 

14 

296 

2.286 

2.210 

0401 

333 

327 

COOL 

265 

1.778 

1.702 

0402 

333  " 

317 

H 

267 

2.286 

2.210 

0501 

311  HOT 

323 

AOIAB. 

294 

1.778 

1.702 

0502 

311 

332 

It 

293 

2.286 

2.210 

0601 

311  “ 

323 

COOL 

269 

1.778 

1.702 

0602 

311 

339 

M 

262 

2.286 

2.210 

0701 

340  UNCOOLEO 

304 

ISOTHERMAL  298 

1.524 

1.448 

Long  flat  plate 

0702 

341 

306 

IN 

298 

2.134 

2.057 

HD  • 4.0 

0703 

344 

308 

TEST 

297 

2.743 

2.667 

PO  ■ 215  KN/ffl2 

0704 

343 

301 

REQtON 

294 

3.962 

3.886 

0801 

341  COOLEO 

249 

AND 

297 

1.524 

1.448 

0802 

343  , “ 

256 

NEARLY 

298 

2.134 

2.057 

0803 

343 

252 

ADIABATIC 

298 

2.743 

2.667 

0804 

343 

267 

298 

3.962 

3.886 

0901 

332  UNCOOLEO 

301 

NEARLY 

300 

0.914 

0,838 

Short  flat  plate 

0902 

327  “ 

299 

ADIABATIC 

301 

1.524 

1,448 

MO  • 4.0 

0903 

327 

301 

SLIGHT  HEAT  298 

2.743 

2,667 

PO  ■ 430  KN/m* 

1001 

333  COOLED 

129 

TRANSFER  TO  298 

0.914 

0.838 

1002 

331 

112 

OR  FROM 

THE  296 

1.524 

1.448 

1003 

333  “ 

104 

PLATE 

298 

2.743 

2.667 

TABLE  n TEMPERATURE  HISTORY  POR  FLAT  PLATE  TESTS 

LONG  PLATE 

SHORT  PLATE 

1)  X/ai  2' 

1 T/X 

3]  T/K 

4)  X/m 

5)  T/K 

6] 

1 T/K 

from  M • 1 LI 

; COOLED 

LE  ADIAD 

from  LE 

LE  COOLED 

lI 

: AOIAB 

- 0.076 

277 

• 

0.000 

283  * 

. 

- O.OIS 

251 

- 

0.003 

269  + 

- 

* 0.061 

262 

321 

0.015 

243  * 

0.305 

299 

306 

0.030 

216  * 

- 

0.633 

299 

302 

0.046 

190  i 

- 

0.838 

298 

300 

0.061 

161  t 

- 

1.143 

298 

298 

0.091 

104 

301 

1.448 

299 

300 

0.183 

93 

300 

1.763 

298 

299 

0.305 

92 

299 

2.067 

298 

299 

0.427 

91 

298 

2.362 

298 

• 

0,610 

101 

296 

2.667 

297 

298 

0.701 

132  + 

- 

2.972 

298 

299 

0.701 

253  + 

. 

3.277 

299 

300 

0.838 

272 

299 

3.581 

300 

301 

1.143 

289 

299 

3.886 

301 

301 

1.448 

296 

301 

4.191 

302 

302 

1.763 

298 

300 

4.496 

304 

30$ 

2.057 

298 

299 

4.801 

308 

310 

2.362 

298 

300 

X/ia 

MO 

2.667 

299 

300 

0.305 

3.22 

3.277 

300 

301 

0.457 

3.63 

* Calculatid  fr««  fin  Banal  1 

Function. 

0.610 

3.81 

Sampla  aata. 

typical  axcapt  for  coluan  5.  for  which 

0.762 

3.96 

valuat  wara  In  ganaril  0 - 

ID  K highir. 

Long  plitoi  XH)  It  throat,  Coolad  Itidlng  adoo  X »1S3  to  * 76  m,  Loading  adoa  oxtanilon  X ■ i 76  m to  190$  m 
Short  platot  Coolad  loading  adga  X • 0 to  686  m,  Cooling  paiiigat  X • 76  to  533  m. 
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CAT  7101  GATES  SOUNOART  CONDITIOMS  AND  EVALUATED  DATA.  3J  UNITS. 


RUN 

MD  * 

TN/TR 

RED2R 

CF 

HI2 

H12K 

PW 

PO* 

X • 

POO 

PW/PD* 

RED2D 

CO  * 

H12 

H12K 

TM* 

TO* 

R2 

TOD 

SW  * 

D2 

PI2» 

H42 

D2K 

UD 

TR 

7101 ul ul 

0.R307 

0.P654 

5.7542**o1 

NM 

8.8708 

1.1861 

1.0454**01 

1,0459**01 

1.7016"«00 

5.1022"«0S 

1.0000 

2.5545**04 

9.9009**00 

1.8115 

1.7767 

1.03S6**02 

5.8667**91 

INFINITE 

1.01<>1“*02 

0.0000 

2.2B42"-0l 

0.0000*400 

0.4465 

4.7486"-01 

7.572l"*02 

1.1426“»02 

710)0102 

0.8611 

0.4488 

6.5274**01 

NM 

4.6J47 

1.1447 

1.14S7**01 

l,1487"t0l 

a.aoosoioo 

5.t7«0*t05 

1.0090 

2.8056**04 

0.0000**00 

1.8161 

1.7661 

2.9461**02 

5.4278**01 

INFINIIF. 

l.l«»48*Tn2 

0.0000 

2.15J0"-01 

9.0000**00 

0.1587 

5.1445"^01 

7,5074**02 

1.1052**02 

710t«?0) 

0.4141 

0.7416 

6.4884**01 

NM 

8.2150 

1.1742 

1.0425**01 

1.0425**o1 

1.7018"+00 

5.107O"t05 

1.0000 

2.41I5*<*04 

o.oooo**uo 

1.8107 

1.7791 

2.7072"*02 

6.1611**01 

INFINITE 

}.Tll6"ta2 

0.0090 

2.4628*>01 

9.0090**00 

0.5814 

4.8S37’>03 

7.8405**02 

1.4115**02 

7101020? 

4.6S14 

9.8315 

6.4484**05 

NM 

8.8172 

1.3400 

1.1521**01 

1.1521"*01 

2.204«"*00 

5.1118"»05 

1.0000 

2.6589**04 

NC 

1.8142 

1.7662 

2.8144**02 

6.4778**01 

INFINITE 

1,7002"+02 

0.0090 

2.5454*-01 

0.0O0o'*00 

0.4661 

5.16B4**Q3 

7.8127**02 

l.ie27"*U2 

7101010) 

4.4651 

0.4881 

4.6022**01 

NH 

11.1257 

1.1467 

1.0211**03 

1.0211**91 

1.701A"*00 

S.iS66"+n5 

1.0000 

2.1145**04 

0.0009**00 

1.8241 

1 .7721 

3.0481**02 

5,6444**01 

INFINITE 

1.177l"+02 

0.0000 

1.8142“«01 

0.0000**90 

0.1611 

4.2196"-0l 

7.5121**02 

1,0851**92 

71910102 

4.8444 

1.0022 

5,6063**01 

NM 

11.1121 

1.1455 

I,1500**o3 

I.l500**9l 

2.2098“+00 

5.0481"a05 

I.QOOO 

2.524t**04 

0.0090**00 

1.8105 

1.7618 

2,9444**02 

5.7384**01 

INFINllE 

1.2716’«02 

0.0000 

2.0142*-03 

0.0000**00 

0.0408 

4.6226*^03 

7,3664**02 

2,4424**02 

71910001 

4.4129 

0.8707 

4.8841**01 

NM 

11.1511 

1.3481 

1.0170**0l 

l.0170*+93 

I.70l8*t00 

4,47ia**05 

1 .0009 

2.0144**44 

0.0000**00 

1.8172 

1.7697 

2.6172**02 

5.6590**01 

INFInIIF. 

1.1147'*02 

0.4000 

1.7548*-01 

0.9000**00 

0.1217 

4.0426*-Ol 

7.4142**02 

3.0287"+U2 

71010002 

4.8612 

0.8848 

6.8751**01 

NM 

4.4055 

1.1857 

1.1156**01 

1.1156**91 

2.2fl48'»00 

5.1144**05 

1 .0000 

2.8168**04 

NC 

1.8182 

1.7701 

2.6650**02 

5.7500**91 

INFINITE 

1.2448**02 

0.0000 

2.2825*«ai 

0.0000**00 

0.1121 

5.0477“-03 

7,1938**02 

1.0120**92 

71010S0I 

4.7424 

1.0212 

1.7845**01 

NM 

11.2671 

1.4121 

1.0142'*0l 

1.0142**91 

l,7018*t00 

1.4525**05 

1.0000 

1.6878**04 

0.0000**00 

1.8111 

1.7664 

2.4167**02 

5.677B"*01 

INFINITE 

1.1217**02 

0.0009 

1.5406"*01 

0.0000**09 

0.0167 

1.6275"^03 

7,1647*»02 

2.856l**U2 

71010802 

4.9687 

1.0462 

1.873O**01 

NM 

17,4111 

1,4240 

1.1418**0l 

I.1438"*0l 

2,2fl»8*700 

5.1854**05 

1.0000 

1,8424**04 

0.0090**00 

1.7772 

1.7505 

2,4278**02 

5,3128**91 

INFINITE 

1.0615**42 

0.4000 

i.i2ia*-oi 

0.0000**00 

•0.8114 

3.9106*^01 

7.1285**02 

2.7485‘*02 

71910801 

4.7510 

0.4222 

4,2406**01 

NM 

10.8115 

1.1454 

1.0128*t01 

1.0128**01 

l.70ie*«90 

1.4881**05 

1.0000 

1.7488**04 

Q.0900«*00 

1.8120 

1.7684 

2.6111**02 

5.6556**01 

INFINITE 

1.1187**42 

0.0000 

t.5862*«01 

0,0000»*00 

0.1001 

1.6420*^0l 

7.1616**02 

2.6512**02 

7101080? 

4.8856 

9,4150 

4.2170**01 

NM 

16.6525 

1.4144 

1.1107**01 

l,l)U7**0l 

2.2048*t00 

S.11T1**45 

1,9000 

1.8481**04 

NC 

1.7686 

1.7464 

2.6114**02 

5,2472"+ul 

INFINITE 

1.0585**02 

0,0000 

1.146T*«01 

0.0900**00 

•0.7524 

1,4106'»01 

7.1244**02 

2.7455**02 

7301-B-2 


CAT  TJOl  SATE3  eOUMDARY  CONDITIOMS  ANU  EVALUATED  DATA.  3l  UNITS. 


RUN 

HO  * 

TN/TR 

REC2N 

CF 

HI2 

H12K 

PR 

PD* 

X • 

ROD 

PfVFD* 

RED20 

CO  • 

H12 

H32N 

IRK 

7D* 

HE 

TOO 

SN  * 

D2 

PI2A 

H02 

D2K 

UO 

TR 

7a0107ul 

5.9566 

0,9116 

2.7655’tOl 

NK 

7,5927 

1.3335 

1.2776*903 

1 ,27  76*»01 

1.3315* .05 

1.0000 

8.1105*903 

NC 

1.8116 

1.7605 

2.9626*902 

6.5222*901 

INFlNirt 

J.5205"*02 

0.0000 

l.!266*-03 

0.0000*900 

0. loot 

2.0666"-03 

7.3231*902 

l,2U34"+02 

750107O? 

0.0103 

0.9215 

3,0306*943 

NN 

7.8996 

1.3330 

1.2020*t01 

1.202U’tOl 

2.0S7i|»*00 

l.9200"TOS 

1.0000 

1,0603*900 

NC 

1.8119 

1.7655 

1.0078*902 

6.3900*901 

INFINITE 

}.5056"+02 

0.0000 

1.6765*-01 

0.0000*900 

0.1155 

3,20ia*-Ul 

7.3751*902 

3.2001*902 

7J01U703 

3.9557 

0.9191 

0,6900*901 

NM 

7,7911 

1.3321 

1.3079*903 

1.3n79**o3 

2.(>67ll"t00 

l.B717't05 

1.0000 

1.0177*900 

NC 

l.Bini 

1.7651 

2.9778*902 

6,5167*901 

INFINITE 

}.5170*6O2 

0.0000 

2.2079*-01 

0.0000*900 

0,0960 

0,1995"-OS 

7,3191*902 

3.2398*902 

TS01U7UX 

3.92B0 

0.9J60 

5,6507*901 

NM 

7.8016 

1.1101 

1 .2597*903 

1.2597*903 

l.B56E''*00 

1.7}77"«aS 

1.0000 

1.7211*900 

NC 

1.6192 

1.7905 

2.9756*902 

8.0369*901 

INFINITE 

l.OOBS'AOB 

o.ooou 

2,7606*>03 

0.0000*900 

0.0580 

5,l868*-03 

7.2355*902 

3.1776*902 

730IURU1 

0.0269 

0,9129 

3.0578*903 

NF 

7.5276 

1.3380 

1.2597*901 

1.2597*903 

1.4<(7S**00 

l,9a23*005 

1 .0000 

9.6177*903 

NC 

1.8112 

1.7809 

2.9778*902 

6.1722*901 

INFINITE 

1. 0676*902 

0.0000 

1.9370“-03 

0.0O0"*9U0 

0.2050 

2.7095*-03 

7.2988*902 

3.1920*902 

7Sail)Ru2 

0.0506 

0.9181 

0.0815*901 

NH 

7.6170 

1,1215 

1.1969*901 

l,1969**03 

2.0S74**00 

1.9036*905 

1.0000 

t.l016*»00 

NC 

I.820O 

1.7905 

2.9617*902 

6.0667*901 

infinite 

1.0537*902 

0.0040 

1,9959*»01 

0.0000*900 

0.1887 

3.7265*-03 

7.2902*902 

3.1780*902 

750IORU1 

0.0072 

0.9191 

5.0559*901 

NM 

7.8179 

1.3100 

1,2017*903 

1.2017*903 

E.RIiTO'vOO 

2.0075*905 

1,0000 

1.6120*994 

NC 

1.6107 

1.7859 

2.9831*902 

6.0722*901 

INFINITE 

1.0517*902 

0.0000 

2.3S70*-03 

0.0000*900 

0.1519 

0.5017*-01 

7.2906*902 

3.1766*902 

TlOluaU'l 

1.9B74 

0,9262 

6.3177*901 

NM 

7.0106 

l,32b0 

1.2197*901 

1 .2197*903 

3.36«F”*03 

1.6222*905 

1,0000 

1.9005*900 

NC 

1.6113 

1.7872 

2.9831*902 

8.3667*901 

INFINITE 

1.0976*902 

0,0000 

1.1375*-01 

0.0000*900 

0.1697 

5.ei42*-01 

7.1136*902 

1.2211*902 

7A0ll)R0t 

0.0600 

1.0220 

2.6092*901 

NM 

6.1951 

1.3750 

2,0621*901 

2,0621*901 

0.0699*905 

1.0000 

9.1090*901 

0.0000*900 

1.6167 

1.7835 

1.1219*902 

7.7167*901 

INFINITE 

3.1207*902 

0.0000 

6.3630*-00 

0.0000*900 

0.1086 

1.2S09"-0S 

7.1578*902 

3,0558*902 

7J01URU? 

0.0B51 

0,9860 

0,4120*903 

NM 

8.IOOS 

1.3076 

2,0152*901 

2,0152*903 

1.447B*tOR 

0.1052*905 

1,0000 

1,0959*900 

0.0000*900 

1.6101 

1.7803 

1,0161*902 

7.6556*901 

INFINIIE 

1.1207*902 

0,0000 

l.0027*-03 

0,0000*900 

0,1200 

2.0209"-OS 

7.1660*902 

3,0509*902 

7301494} 

0.1103 

0.9810 

6.7779*903 

NM 

8,3570 

1.3275 

2,3021*903 

2,3021*903 

2.«*70‘v40 

0.1151*905 

t.OOOO 

2.3121*900 

0.0000*9VO 

1.8273 

1.7972 

2.9689*902 

7.5111*901 

INFINITE 

1.2891*902 

0.0000 

1.60S0*-01 

0,0300*900 

0,0665 

3.0982"-03 

7,1021*902 

3,0251*902 

7IOUOOI 

0.0528 

0.9796 

2.5653*903 

NM 

6.5350 

1.0063 

2.5010*901 

2. 5810*903 

8.3«20''>0t 

0.0701*905 

1.0900 

6,5008*903 

NC 

1.8120 

1.7763 

2.9690*902 

7,7369*901 

infinite 

1.1161*902 

0.0000 

5.8880'-«4 

0.0000*900 

0,4360 

l.0270“-05 

7.1081*902 

3.0517*902 

73011002 

0.0807 

0,9717 

0.1009*903 

NH 

7.1690 

1.1693 

2.0001*943 

2.0401*901 

1.0H78"»00 

0.1052*905 

1.0000 

1.0517*900 

NC 

1.8003 

1.7720 

2,9590*902 

7,6333*901 

INFINITE 

1.1105*902 

0.9000 

9.9847*-00 

0.0000*900 

0.3235 

i.8oei"-oi 

7.1551*902 

3,0056*902 

73011003 

0.1069 

0,9597 

7.1199*901 

NM 

7.0812 

1.3801 

2.1125*901 

2.3125*905 

2.6t)70<'*00 

0.0800*905 

1.0000 

2.3820*900 

0.0000*900 

1.6176 

1.7811 

2.9511*902 

7,6800*901 

INFINITE 

1.1056*902 

0.0000 

t.7982*-03 

0,0000*900 

0.2617 

1.1861*>03 

7.2020*902 

3,0772*902 

7301-C-l 


71010101  gates  PRIIFILE  TABIJLATIOM  US  I’UlNTSi  DELTA  AT  PUJNT  U1 


I 

y 

P|2/» 

P/PO 

TO/IOO 

M/MO 

U/UD 

T/TD 

RHO/RHOD*U/JD 

1 

0.0000“*30 

1 .noou"*flo 

NM 

0.88244 

0.00000 

0.00000 

5.17150 

O.OOOOU 

2 

6,1500"-05 

t .oin2“too 

N*' 

0.48142 

0.U2441 

0.05540 

5.15210 

0.01075 

1 

2. 1590“-04 

1 .osn7"*no 

NM 

0.87245 

0.06742 

0.15190 

5.U0240 

0.01017 

u 

1.6A10"-U4 

t .279B"*00 

NM 

0.87144 

0.1225b 

0.26750 

4.76400 

O.OS615 

s 

5,9690“-04 

1 .T2S8"*flO 

NM 

0.98611 

0.18660 

0.39110 

4.442T0 

0.00851 

b 

B.5090”-0U 

2.1185"*no 

rjM 

0.84526 

0.2170b 

0.4A110 

4.12200 

0.11676 

7 

i.ieii"-oi 

2.8812*t00 

NM 

0.84280 

0.27412 

0.51670 

l.SlllO 

0.14001 

S 

l.S621“-01 

1.2516"*00 

NM 

0.40074 

0.29541 

0.56880 

1.70710 

0.15341 

<7 

2.1209*-01 

1.6012"»00 

NM 

0.90261 

0.11412 

0.54400 

1.57380 

0.16612 

10 

2.6289*-01 

1.89t5"*40 

NM 

0.94607 

0.12879 

0.61150 

1.48160 

0.17621 

n 

1.1655"«01 

4.2501"+O0 

NM 

0.90150 

0.14602 

0.63240 

1.14010 

0.16912 

12 

4.1781*-01 

4.6580"«00 

NM 

0.89906 

0.36455 

0.65210 

1.20170 

0.20174 

11 

b.l41S"-01 

5.1141"t00 

NM 

0,90179 

0.18502 

0.67560 

1.07900 

0.21942 

IN 

6.2I01*-01 

5,4961*A00 

NM 

0.91157 

0.40782 

0. 70100 

2,95460 

0.21726 

15 

7.2517*-01 

6.2268*t00 

UM 

0.91857 

0.42821 

0.72250 

2.84680 

0.25179 

16 

8.2169*»01 

6.7614‘iOO 

NH 

0.92685 

0.44787 

0.70280 

2.75070 

0.27004 

17 

4.2075"-01 

7.2510*700 

(|M 

0.92676 

0.46507 

0.75680 

2.64810 

0.28579 

Itt 

1.0224'-«2 

7.8786"t00 

NM 

0.42688 

0.48614 

0.77100 

2.52810 

0.10574 

19 

1.08B4'<>a2 

8.2720*700 

NH 

0.92549 

0,44896 

0.78170 

2.45440 

0.11649 

20 

1. 2814". 02 

9.4701'iflO 

NM 

0.42958 

0.51601 

0.80820 

2,27150 

0.15549 

21 

1 ,400A".|)2 

1 .0262*701 

NM 

0.91181 

0.55913 

0.82120 

2.16760 

0.37977 

22 

1.51S4--02 

1.1208*701 

NH 

0.91870 

0.58558 

0.84110 

2.06110 

0.40769 

23 

l.b472"«02 

1.2118*701 

NM 

0.94449 

0.60992 

0.85610 

1.97110 

0.41441 

2N 

1.7945"-02 

1 .1205*701 

NM 

0.95121 

0.64001 

0.87180 

1.66190 

0.46880 

25 

1.8961". 02 

1 .4106*701 

NM 

0.95614 

0.65999 

0,88500 

1.79810 

0.44219 

26 

2. 0409". 02 

1.5121"701 

NM 

0.95516 

0.68879 

0.89610 

1.69110 

0.52912 

27 

2, 1679". 02 

1.6116*701 

NM 

0.95656 

0.71151 

0.90560 

1.62000 

0.55901 

28 

2. 2847". 02 

1.7572*701 

NM 

0.95016 

0.71917 

0.91210 

1.52110 

0.59890 

29 

2. 4244". 02 

1.8115*701 

NM 

0.95768 

0.75549 

0.92110 

1.48710 

0.61953 

10 

2. 5514". 02 

1 ,9380"701 

m 

0.96151 

0.77667 

0.92980 

1.43120 

0.64876 

11 

2. 7826". 02 

2.1119*701 

NH 

0.96521 

0.81264 

0.94200 

1.14170 

0.70105 

12 

1.0491".02 

2.2979*701 

NM 

0.96942 

0.64805 

0.95160 

1.26440 

0.75419 

11 

1.2855"«02 

2.4114*701 

NM 

0.97500 

0.87263 

0.96210 

1.21500 

0.79185 

14 

1,5019". 02 

2.5111*701 

NM 

0.97611 

0.89091 

0.96690 

1.17780 

0.82094 

15 

l.ai89".02 

2.6591*701 

NM 

0.97812 

0.91160 

0.97280 

1.11180 

0.85600 

16 

4.0780".02 

2.7524*701 

NM 

0.97967 

0,92974 

0.97680 

1.10180 

. 0.88494 

17 

4.1142**02 

2.8261*701 

NM 

0.98025 

0.94216 

0.97960 

1.08060 

0.90651 

18 

4.5860". 02 

2.4021*701 

m 

0.98275 

0.95511 

0.98130 

1,05990 

0.92771 

19 

4,7917".02 

2.4554*701 

NM 

0.98521 

0.96399 

0.98620 

1.04660 

0.94229 

40 

5.«156*.02 

1,0210*701 

NM 

0.98826 

0.97480 

0.98970 

1.01080 

0,96011 

41 

b.4242"«02 

1.0824*701 

NM 

0.99168 

0.98482 

0.99120 

1.01710 

0.97650 

42 

5.8788"-02 

1.1147*701 

NM 

0,99521 

0,99157 

0.99650 

1.00590 

0.99066 

0 41 

6.1970"-02 

1.1768*701 

NM 

i.voooo 

1.00000 

1.00000 

1.00000 

1.00000 

44 

o.8212‘"02 

1.1646*701 

NM 

1.00027 

0.99805 

0.99980 

1.00150 

0,99611 

45 

7. 1266". 02 

1.1606*761 

NM 

1.04109 

0.99741 

I.QOOIO 

1.00540 

0.99471 

46 

7.8146".02 

1.1800*701 

NM 

1,00087 

0,99571 

0.99970 

1.00800 

0,99177 

47 

a.'l016’.02 

1,1375*701 

NM 

1.00217 

0.99171 

1.00000 

1.01270 

0.98746 

48 

8.86il".0l 

1,1117*701 

NM 

1.00229 

0.99278 

0.99990 

1.01440 

0.98571 

INPUT  VARIAULES  Y,U/UD>t/T0 


ASSUME  puPD 


73010b01 


OATta 


PROFILE  TABULATION 


BO  POINTS,  OELTA  AT  POINT  36 


I 

Y 

PT2/P 

ivpr> 

To/too 

M/MO 

U/UD 

7/10 

RhO/RHOU.U/UU 

1 

o.i)0oo"*oo 

1 , noo(r'tnu 

tJM 

0.93447 

O.UOCOO 

O.OOOOO 

5.11780 

0,00000 

2 

6,ison"-o5 

1 .oiPb’tno 

fJM 

0.91520 

0.02819 

0.06380 

5.12350 

0,01245 

i 

1 ,65ln“-04 

1 .A557"  + O0 

NM 

0.93084 

II.05B61 

0.13220 

5.01920 

U, 02623 

B 

1.6B30"-«4 

1 .2bll"t00 

igM 

0,91841 

0.12386 

0.27210 

4,82640 

0,0563a 

5 

5.4610"-04 

l .6893"*n0 

NM 

0.94616 

0.18454 

0.40090 

4.47360 

0.08961 

6 

7.7470"-04 

2.25?5*t«0 

NK 

9.94121 

0,24144 

0,48940 

4.10860 

0.11912 

7 

1.1301">01 

2.B512“tO« 

0.95159 

0.28299 

0,55500 

3.84640 

U. 14429 

a 

l.SUl"-01 

1.2950"»i)0 

nm 

0.96422 

0,10962 

0.59590 

.3,70410 

0,16086 

9 

2.0701"-01 

1.6347"mo 

NM 

0.95501 

0.12840 

0.61750 

3.55570 

0.17465 

10 

2.47b5"-01 

1.»485"aO0 

UM 

0.95051 

0.11964 

0.61000 

3.44070 

0.18310 

u 

1.1401"-01 

4.27h}“A00 

NKi 

0.95289 

0.16102 

0.65610 

3.30280 

0.19665 

12 

4.2017“-l)l 

4.70T7’*00 

NM 

0.96154 

0.18110 

0.68170 

3.19610 

0.21126 

11 

5.0419"-01 

5.U81*7U0 

MM 

0.96814 

0.40048 

0.70410 

3.09280 

0.22772 

14 

O.0579"-01 

5,6«91"*00 

NM 

0.96699 

0.421T1 

0,72670 

2.94120 

0,24706 

13 

7,1755"-01 

6.21O7"*00 

MM 

0.96715 

0.44517 

0.74660 

2.81020 

0.26566 

16 

O.U51"-01 

6,74il0*»00 

0.97617 

0.46679 

0.76850 

2.71050 

0.26351 

17 

9.1821"-01 

7,4870*«nu 

NM 

0.98852 

0.49184 

0.79150 

2,60280 

0.1048b 

10 

l.0274"-02 

8.1276"*00 

MM 

0.98667 

0.51190 

0.B0920 

2.47940 

0.12637 

19 

l,144J"-02 

B.a012*T00 

MM 

0.98648 

0.51618 

0.82460 

2,16520 

0.14864 

20 

1.2718'-U2 

9.6792"*00 

MM 

0.98694 

0.56174 

0.84250 

2.23150 

0.17721 

21 

l.l981"-02 

1.0467"*01 

MM 

0.98661 

0.58740 

O.S5U40 

2.12560 

0.4029U 

22 

1.5154*-02 

I.I544*»01 

MM 

0.99652 

0.61S1U 

O.B7760 

2,01460 

0.41562 

21 

l.bl9b*-02 

1.2466'aOI 

MM 

1.00574 

0.64157 

0.89440 

1.91140 

U. 46108 

24 

1.78b9"-02 

1.1781"tl)l 

MM 

1.00585 

0.67795 

0.91030 

1.80290 

0.50491 

25 

1.89bl"-02 

1.4bT2"+01 

MM 

1.00460 

0.70011 

0.91920 

1.72280 

0,51155 

2b 

2.0107"-02 

t.5749"+01 

NM 

1.00054 

0.72640 

0.92760 

l.nlo70 

0.56884 

27 

2.l877“-02 

l.6017"»01 

m 

1.J0186 

0.75181 

0.91750 

1.55490 

0.64293 

26 

2.2974"-02 

I.A164*+01 

MM 

1.00676 

0.78171 

0.94990 

1.47660 

0.64110 

29 

2.4141"-02 

t.93«9"t01 

MM 

1.01001 

0. 80747 

0.95950 

1.4I2C0 

0.67953 

10 

2.Sllb"<02 

2.0381"tO1 

NM 

1.00878 

0.82926 

0.965111 

1.15540 

0,71240 

11 

2.7978*-02 

2.2484">01 

MM 

1.00595 

0.87197 

0.97540 

1.25110 

0.77951 

12 

3,0b20"-02 

2,4274"»01 

MM 

1.00226 

0.90674 

0.96200 

1.17290 

0,81724 

11 

1.2810"-02 

2.55a7*t01 

MM 

1.00021 

0.91141 

0.98650 

1.12180 

0.67919 

14 

1,6649". 02 

2.69T5"a01 

MM 

0.99616 

0.95679 

0.98980 

1.07020 

0,92487 

IS 

1.8240’.02 

2.8244"a01 

MM 

0,99686 

0.97944 

0.99460 

1.01120 

0.96451 

Q lb 

4.0526"-02 

2.94P3"401 

NM 

1.00000 

1.00000 

1.04000 

1.40040 

1.00000 

17 

4. 1167". 02 

1.0325"t01 

NH 

0,99709 

1.01546 

1.04110 

0.97210 

1.02983 

IS 

4.5b5b"-02 

l,0944"+0l 

NM 

0,99429 

1.02544 

1.00170 

0.95110 

1,05077 

19 

4. 8450“. 02 

1.1475*401 

MH 

0,99092 

1.01484 

1.04150 

0.91660 

1.06929 

40 

6, 1016". 02 

1.1B80"*01 

NM 

0,98656 

1.04157 

1.00040 

0.92250 

1 .08444 

41 

5. 4191". 02 

1.2198"401 

NM 

0,98212 

1,04682 

0.99910 

0.91090 

1.09683 

42 

6.7899".U2 

1.2171"401 

NM 

0,07991 

1.04618 

0.99780 

0,90910 

1.09733 

41 

6.1792". 02 

1.21T4"401 

NM 

0.97871 

1.04644 

0.99720 

0,90610 

1.09812 

44 

6.8466". 02 

1.2086"401 

NM 

0,97976 

1.04498 

0.99750 

0,91120 

1.09471 

45 

7. 4079". 02 

1.1961"40l 

NM 

0,97944 

1.04291 

0.99700 

0.91190 

1.09093 

4b 

7. 8727". 02 

1.1772"»Ol 

NM 

0,98064 

1.01977 

0.99710 

0.91960 

1.08428 

47 

0.1858«.02 

1.1510"*01 

NM 

0.98071 

1.01589 

0.99650 

0,92540 

1.07681 

4B 

0.9040*. 02 

l.Illb'tOl 

(|M 

0.98101 

1.01252 

0,99610 

0,91070 

1.07027 

INPUT  VARIAOieS 


Y,U/UO,T/TO 


assume  piPD 


7301-C-3 


vjouool 

GATC5 

PROFILE, 

TAHULATION 

37 

POINTS,  OFLTA  AT  POINT  23 

I 

Y 

PT2/P 

P/PD 

7b/T«7) 

ll/MD 

U2U0 

T/TD 

MHO/ftMOU 

1 

0,0000’ 

+ 00 

1 .no9o"*no 

a*'- 

0.90139 

u.onoou 

O.OOOO'J 

3.86250 

o.ooono 

? 

6.3500" 

-OS 

i.mrtou 

0.87364 

0.00644 

0.18380 

3.63260 

0.05060 

3 

1 . 14i0" 

-on 

I.1912"l»u 

iP' 

0.86985 

0, 12491 

0.23520 

3.54560 

0.06634 

u 

4.1910" 

•on 

3.339O"tH0 

t>jM 

0.87913 

0.36523 

0.59110 

2.61930 

0.22567 

•j 

6.2250" 

4.3551"*40 

0.88771 

0.42690 

0 .65850 

2.37940 

0.27675 

b 

0.2550" 

-on 

4.9979"»U0 

0.89427 

0.46144 

0. 69290 

2.25480 

0.30730 

7 

1.1357" 

-OS 

S.5473"700 

N« 

0.88767 

0.48B97 

0.71370 

2.13040 

0.33501 

e 

1.5567" 

•03 

6.l4l5"«no 

NM 

0.89078 

0.51706 

0.73710 

2.03220 

0.36271 

p 

1.6161" 

-05 

6.6431"7IJ0 

f+M 

0.89361 

0,53961 

0.75490 

1.95710 

0.38572 

10 

2,2479" 

•05 

7.2369"*()0 

0.89841 

0,56513 

0.77460 

1.87870 

0.41231 

11 

2.7505" 

-05 

7.9763"i40 

NM 

0.90713 

0,59543 

0.79790 

1.79570 

0.44434 

12 

3.1115" 

*05 

8.6906"»0U 

0,91109 

0.62314 

0.81620 

1.71560 

0.47575 

13 

i.4163" 

•05 

9.2013"K10 

tJM 

0.91499 

0.64227 

0.82870 

1.66480 

0.49778 

I'l 

4.6355" 

•05 

1 .1455"*P1 

0.94257 

0.72060 

0.88040 

1.49270 

0. 58980 

n 

5.4737" 

•03 

1 .3068*f0l 

0.95553 

0.77174 

0.00820 

1.38490 

0.65579 

lb 

0.611.7" 

-05 

1 .5548"  + m 

fiN 

4.97651 

0.84438 

0.94480 

1.25200 

0.75463 

17 

7. 6591" 

-0  5 

1 ,T70««4lll 

(4M 

i). 98987 

0.9028b 

0.96960 

1.15330 

0.84072 

la 

a. 6995" 

-05 

1.9S36"+ni 

mM 

U. 90412 

0.94954 

0.98460 

1 .07520 

0.91574 

19 

9.7155“ 

-05 

2.4728"*ni 

0.99734 

0.97679 

0. 99360 

1,03050 

0.96419 

20 

1.1214" 

-u? 

2.1  395" to  1 

0.99805 

0.90477 

0.99780 

1,00610 

0.99175 

21 

1,2230" 

-0^ 

2.1546"*M1 

NM 

0.99717 

0.99835 

0.99820 

0,99970 

0.99850 

22 

1.3B30" 

-03 

2.V567"t0l 

NM 

0.99854 

0.99885 

0.99900 

1.00030 

0.99870 

0 23 

1 .4922" 

-03 

».l6l5'«ni 

liM 

l.DOOOO 

1.00000 

1.00000 

1.00000 

1 ,00080 

2<t 

1.6345" 

-0? 

2.l620«Yni 

fiM 

0,99895 

1.00010 

0,99950 

0,99880 

1 .0007u 

25 

1.71571’ 

•03 

2.1634"*01 

1.00059 

1.00045 

1 ,00040 

0.99990 

1 .UOOSO 

2o 

1,8478" 

•03 

2.1620*701 

HM 

1.00235 

l.UUOlO 

1 .00120 

1,00220 

U .99900 

27 

2.0841" 

-03 

2.1582’7'M 

U** 

1.00117 

0.99920 

1 .00040 

1,00240 

0.99800 

23 

2.3152" 

•03 

2.1584"»i)1 

NM 

1.00235 

0.99925 

l.OOlOO 

1,00350 

0.99751 

29 

2.4016" 

-03 

2.I569"7<U 

NM 

1.00331 

0,99891 

1 .00140 

1.00500 

0.99642 

30 

2.6556" 

-03 

2.156S"»m 

IlM 

1.00258 

0,9967b 

i.ooloo 

1.004SO 

0.99652 

31 

2,8918“ 

•03 

2.1563*101 

NM 

1.00098 

0.99875 

1.00020 

1.00290 

0.99731 

32 

3. 1229" 

•03 

2.1520"1U1 

NM 

0.99526 

0.99775 

0.99710 

0.99870 

0.99840 

13 

3.3947" 

•03 

2,1482"‘01 

NH 

0. 98711 

0.99685 

0,99280 

0,99(90 

1.00091 

34 

3,6766" 

•03 

?.1917"i01 

NH 

0.99094 

1.00712 

0.99710 

0.98020 

1.01724 

3'j 

3. 8951" 

•03 

2.l5n0"t0l 

NM 

1,00028 

0.99726 

0.99950 

1.00450 

0.99SP2 

3b 

4.1719" 

-03 

2.1  169«i(U 

«N 

0.99681 

0.98939 

0.99590 

1.01320 

0.98203 

37 

4.4437" 

-02 

2.0698"7P1 

NH 

0,99488 

0.97807 

0.99220 

1.02910 

0.96414 

INPUT  VA»l*ULtS  V,U/U0,T/T1)  »aSUMU  P#I*0 


I 


73011003  OATCS 

PHoriu 

TABULATION 

39 

POINTS,  OeUTA  AT  POINT  29 

1 

Y 

PT2/P 

P/PO 

T02IOO 

IVMD 

U/UO 

T/TO 

HMO/RMOO»U/UD 

i » 

0.0000*600 

l.OOOIl’tOO 

UM 

0.88246 

O.OOOOU 

U. 00000 

3.85930 

0.00000 

*,3500"'05 

1.0757*600 

i«M 

0.67763 

0.07902 

0.15320 

3.75900 

0.04076 

3 

3,4290"«04 

1.2489*600 

NM 

0.68176 

0.14446 

0.27420 

3.60260 

0.07611 

4 

1,0287". 03 

2.9429*600 

NM 

0,91020 

0.30326 

0.52860 

3,03820 

0.17348 

5 

1.4097"«03 

3.0«57"60(j 

NM 

0.92369 

0.34342 

0.58380 

2,88990 

0,20201 

6 

l,9431*-03 

3.9*30*600 

NM 

0.92655 

0.39096 

0.64780 

2.63650 

0.24570 

7 

2. 7305". 03 

4.6944*600 

NM 

0.92437 

0.43961 

0.68770 

2.44720 

0,28102 

3. 3655". 03 

5.1572*600 

0.92480 

0.46341 

0.70970 

2.34540 

0.30259 

9 

3.9243*-03 

9,5184*600 

NM 

0.92433 

0.48115 

0,72490 

2.26980 

0.31937 

10 

4. 6101*. 03 

9.9628*600 

NM 

0,92956 

0.50208 

0. 74420 

2.19700 

0.33873 

11 

5.0515"-03 

6.5409*600 

NM 

0.93571 

0,52805 

0.76680 

2.10870 

4.36364 

12 

b.7437*-03 

7.0648*600 

NM 

0,93978 

0.55051 

0.78480 

2.03230 

0.38616 

(3 

7.5819"-03 

7.4070*600 

NM 

0.94540 

0,56795 

0. 79420 

1.98010 

0,40362 

14 

8.3185"-03 

7.9010*600 

NM 

0.95121 

0.58454 

0,81260 

1.93250 

0,42049 

15 

9.8425’-03 

8, 6775*600 

NM 

0.96192 

O.t.1444 

0.33580 

1.85030 

0.45171 

1 “• 

1.1167'-U2 

9.4506*600 

NM 

0.V6O58 

0.b4282 

0,65420 

1.76580 

0.48375 

17 

1.3195"-02 

1.0394*601 

NM 

0.96874 

0.67445 

0.87200 

1.67160 

0.52166 

18 

1.4973"-02 

1,1289*601 

NH 

0.97116 

0.70570 

0,88840 

1.58480 

0.56058 

19 

l,6394"-02 

1 ,2077*601 

NM 

0.97378 

0.73098 

0.90110 

1.51960 

0.5929b 

20 

l.e275*-02 

1.3128*601 

NM 

0.97556 

0.76340 

0.91560 

1.43850 

O.talbSO 

1.9520*. 02 

1,3910*601 

NM 

0.97824 

0,78667 

0.92600 

1.38560 

0,66834 

« 

2.1 146". 02 

1 ,5343*601 

NM 

0.98073 

0.82756 

0,94200 

1.29570 

0,72792 

23 

2. 2542". 02 

1,6471*601 

NM 

0.90238 

0.05830 

0.95300 

1.23260 

0,77316 

24 

2. 5286*. 02 

1,8598*601 

NM 

0.9697 ( 

0. 91360 

0. 97310 

1.13430 

0,85769 

25 

2,7140*-02 

1.0909*601 

NM 

0.9«53b 

0.94616 

0. 98300 

1.08070 

0,41015 

26 

2. 9454". 02 

2,1099*601 

NM 

0,99514 

0.97460 

0.99160 

1.01520 

0,95788 

27 

3. 2423*. 02 

2.1643*601 

NM 

0,99483 

0.99213 

0.99560 

1.08780 

0,98868 

28 

3. 4684*. 0? 

2.2062*601 

MM 

0,99645 

O.997S0 

0.99760 

1.00080 

0,09660 

0 29 

3,7529"-02 

2.2184*601 

1.00000 

1.00000 

l.oonoo 

1.00080 

1 ,00000 

30 

4,0373*-02 

2.2220*601 

NM 

1.00081 

1,00085 

1,00060 

0.99450 

l.OOUU 

31 

4.3269*>U2 

2.2236*601 

NM 

0.90695 

1.00120 

0.99870 

U. 99700 

1.00271 

1 

li.4063*.02 

2.2281*60] 

NM 

0.99001 

1,00224 

0.90550 

0,98660 

1.00902 

33 

4.8654*.02 

2.2306*601 

0.98577 

1,00282 

0.90350 

0.96150 

1.0I2S3 

3« 

5.0843*-02 

2.2318*601 

f*M 

0.98280 

1,00309 

0,99210 

0.97820 

1.01421 

' 35 

5. 2464*. 02 

2.2298"601 

NM 

0,98187 

1. 00264 

0.99150 

0.97740 

t.0139> 

38 

5.58«3*-02 

2. 2323*601 

NM 

0.98025 

1,00322 

0.99080 

0.97540 

1.01570 

37 

5.t40r*.02 

2.2323*601 

NM 

0.97650 

1.00320 

0.98890 

0.97170 

1.01770 

38 

»,0844" <02 

2,2111*601 

NM 

0.97741 

1.00293 

0.98930 

0.97300 

1.01675 

39 

b,3055".02 

2,2329*y»1 

NM 

0.78301 

1,00.125 

0.99220 

0.97810 

1.01442 

INPUT  VANlARiea  Y,U/UUrT/TD  A|t4UH£  PAPU 


7302-A-l 


H : 0.2  to  2,8 
R THETA  X 10"^  : 10  - 160 
TM/TH  : Approx  1 

7302 

2PG  - AW 

Continuous  running  windtunnel  with  variable  nozzle:  W •>  H : 2.4  m.  L : 10  m. 

0.01  < PO  < 0.4  W/r?,  TO  : 284  - 294  K.  Air,  dew  point  below  243  K.  1.5  < RE/m  x 10‘®  < 18. 

WINTER  K.G.  and  QAUDET  L..  1973.  Turbulent  boundary- layer  studies  at  high  Reynolds  numbers  et  Mech  numbers 

between  0.2  and  2.8.  ARC  (London)  RIM  3712. 

And  Winter  K.G.  private  communications.  Also:  Winter  6 Gaudet  (1970)  (1968)  and  Winter 

(1966). 
, Smith  & Qaudet 

1 The  tests  vMre  performed  at  a slnple  station  approximately  10>7  m downstream  of  the  throat  on  the  centre 
line  of  the  plane  side  wall  of  a c1osed>c1rcu1t  wind-tunnel  with  a flexible  roof  and  floor,  The  Mach  number 
at  the  test  station  was  set  to  nominal  values  in  steps  of  0.2.  from  0.2  to  0,8  and  from  1.4  to  2.8.  A11  the 
walls  In  the  nozzle  and  test-section  were  coated  with  a thin  layer  of  epoxy  resin  providing  some  thermal 

2 insulation  and  giving  a good  surface  finish  (typically  6-13  pm).  Localised  disturbances  in  the  test-area 

3 caused  Mach  number  perturbations  less  than  0.006  In  the  supersonic  test  cases.  Transition  occured  naturally 
and  no  experimental  observations  arc  available.  The  design  1s  such  that  the  final  Mach  number  is  approached 

4 asymptotically,  and  has  a value  within  1 X of  its  final  value  for  the  last  25  X of  the  effective  run.  The 
pressure  history  Is  presented  graphically  in  figure  6 of  the  source,  and  the  temperature  history  probably 

5 corresponds  to  a very  slight  heat  transfer  to  the  flow.  No  systematic  Investigation  of  possible  flow 
convergence  was  made,  but  accidental  hydraulic  leaks  showed  approximately  parallel  streak-patterns. 

6 The  instruments  were  attached  to  replaceable  plugs  inserted  Just  upstream  of  the  main  tunnel  windows.  At 

subsonic  speeds  the  wall  static  pressure  was  measured  with  tappings  3.2  mm  in  diameter,  and  corrected  for 

hole  size  after  Qaudet  (1965),  whilst  at  supersonic  speeds  It  was  asauirad  constant  through  the  boundary 
layer  and  computed  from  the  tunnel  reservoir  pressure  and  the  pitot  pressure  Just  outside  the  boundary 
layer.  Some  measurements  of  TM  were  made  on  the  balance  plate  and  the  rake  mounting  plate,  the  values  being 
closely  adiabatic.  The  wall  shear  stress  was  measured  using  a floating  element  balance  (diameter  368.3  mm), 
the  force  on  the  plate  being  found  by  strain  gauge  techniques.  Corrections  to  the  measurements  were  made 

to  allow  for  the  effects  of  temperature  differences  between  the  back  plate  and  the  floating  plate. 

7 Profile  surveys  were  made  using  rakes  mounted  so  that  the  profile  normal  passed  through  the  X-value  of  the 

8 bwlance  centre.  Thirteen  TTP  were  mounted  on  a otrut.  These  were  STP's  with  a thermistor  bead  In  a vented 

stainless  steel  tube  for  which  d^  • 2,  dj  • 1.6  and  1 • 26.4  mm.  These  were  i.a11brated  in  the  flow  near 
the  centre  line  of  the  tunnel  over  a range  of  Mach  number  (O.B<M<2.8)  and  Reynolds  number,  by  comparison 
with  an  ECP.  On  separate  runs  the  same  strut  carried  49  CPP  mounted  in  five  columns, to  as  to  avoid  mutual 
Interference  In  an  array  of  densely  packed  tubes,  for  the  tubes  near  the  wall,  dj  • 0,50  mm,  62  * 

while  further  out  d^  • 1.00  mm  and  dj  ■ 0,60  mm.  Static  pressure  probes  were  also  mounted  but  not  used. 

9 Profile  TO  meai.'irementt  were  interpolated  to  the  V-values  of  the  PO  measurements,  and  correlation  of  profile 
measureeients  and  CF  measurements  on  different  occasions  was  made  by  interpolation  of  the  data  on  the  basis 

10  of  unit  Reynolds  nuaber.  No  corrections  were  applied  to  the  profile  data.  Sutherland'ivlscosity  law  was 

11  used, 

12  The  editors  have  presented  the  date  using  the  ataaturad  temperature  distribution  - the  pi'ofiles  resulting 
from  a Crocco  / Van  Oriest-relation  with  recovery  factors  of  0.89  and  1.0  (isoenergatic)  ere  else  tabulited 
by  the  luthors.  The  boundary  conditions  are  calculated  from  the  authors'  unit  Reynolds  number  values,  W 

13  and  TOD.  TU  hts  been  taken  as  TR  with  1 recovery  factor  of  0.898.  The  profiles  in  the  tables  below  include 

same  of  the  wide  ringe  of  maesuramahts  made  at  subsonic  Hsch  numbers.  Thosz  whost  striel  nuabors  sro/ 

14  followed  by  s sUr  form  a set  for  ell  of  which  the  unit  Reynolds  nweoer  wss  close  to  7 x 10*/m.  Tho  CF 

volute  presented  with  the  profiles  ere  as  intarpolstad  by  tha  authors.  The  full  haeh  nuiber  range  is  covered, 
from  0.2  to  2.8,  with  1 ran90  of  Reynolds  number  covered  st  H ■ 0.8,  1,4,  2,2  end  2.8. 
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§ DATA:  730101  to  1203  Pitot  ind  TO  profllts.  NX  • 1.  CF  fron  btltnco. 

IE  Editors'  cowwnti 

Th«  OKCoptlond  sizt  of  th«  floating  elwMnt  baUnc*  nadt  it  possibla  for  the  peripheral  gap  to  be  fully 
pressure  plotted.  Thus  aarodynatnically  Induced  errors  could  be  eliminated,  and  the  reading  of  the  balance 
Itself  Is  unusually  trustworthy.  The  scale  Is  such  however  that  a substantial  variation  of  CF  could  occur 
over  the  width  of  the  eleewnt  (Femholz  1964)  to  that  the  recorded  value  might  not  be  appropriate  to  the 
profile  recorded  at  the  centre  of  the  plate.  The  profiles  are  described  In  fine  detail,  but  in  spite  of 
the  large  physical  scale  of  the  experinentt  laeasureeMflts  do  not  extend  within  the  imnNntum-deficIt  peak 
in  about  half  the  cases.  Integral  values,  therefore,  should  be  treated  with  caution.  Log-law  plots  indicate 
that  substantial  probe  corrections  could  reasonably  be  applied  to  the  data-points  closest  to  the  wall.  The 
TO  readings  In  this  region  are  Interpolated,  but  any  error  introduced  in  this  way  will  be  negligible  for 
an  AW  case  at  these  relatively  tow  Mach  numbers. 

The  Reynolds  number  and  Mach  number  ranges  are  unusually  wide  and  systematically  varied  and  of  particular 
interest  since  the  whole  range  from  H ■ 0.2  to  M • 2.8  was  covered  with  the  same  Instrumentation.  Compari- 
sons should  be  made  with  the  data  of  Allen  - CAT  7303  and  Oackson  at  al.  - CAT  650S  with  broadly  the  tame 
geonetry  and  Reynolds  nua^ar  range.  Hopkins  I Keener  • CAT  6601  whose  Reynolds  number  fell  in  the  range 
of  CAT  7302,  give  maasuraaMnts  made  not  on  the  flat  side  wall,  but  on  the  wall  which,  upstream,  was  curved 
to  fora  the  noxzle.  Similar  tests  were  made  at  ultra-high  Reynolds  number  by  Hoore  6 Harknats  - CAT  6S02 
and  Thomke  - CAT  6903,  Further  high  Reynolds  number  experiments  at  higher  Mach  numbers  and  with  varied 
geometries  and  boundary  layer  histories  are  those  of  Voisinet  6 Lm  • CAT  7202,  Qites  - CAT  7301, 

Jones  6 Feller  - CAT  7002  and  Hopkins  I Keener  • CAT  7203. 
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CAT  TiOi  wriTER/’OAUDET  OOUNbARV  COKIUITIONS  AND  EVALUATED  DMA,  SI  UMTS. 


RUN 

MP  > 

7W/TH* 

Rtnai* 

CF  * 

H12 

H12K 

Po 

PD* 

X 

POD* 

PW/PD* 

RED2D 

CD 

h32 

m32k 

TW 

ID* 

RZ 

TOD* 

SN  • 

02 

P12* 

H42 

02K 

UD* 

TR 

TiOZOIOl* 

0.2007 

1 .UUOO 

9.3756**04 

1.7700**03 

1.2609 

1.2451 

1 .4262"+o5 

1.42a2"*05 

NM 

1 ,46S0“*05 

T .0000 

9.6292**04 

NT< 

1 .8201 

1.8200 

2.8370*+02 

2,8168"t02 

INFINT IE 

2,«395"t02 

0.0000 

1 ,4240"-02 

0.0000**00 

0.0017 

T.4272--02 

6.7536**01 

2.8370"*02 

710Z0IU?* 

0.2013 

T .0000 

9.4304**04 

1,6300“«U3 

1.2607 

1.244b 

I.i7e7"*05 

1,3767**05 

NM 

1 ,4I#2"*05 

T .0000 

9.4834**04 

NM 

1.8233 

1.3231 

2.8520-+O2 

2.6316*+02 

INFINITE 

2.O545M02 

0.0000 

l.4582*-02 

0.0000**Ufl 

0.0015 

1.4615**02 

6.7915**01 

2.8320**02 

7iOE(l2UI* 

0.3979 

1.0000 

8.4937**04 

1.7800**03 

1.2896 

1.2364 

6,8472**04 

6.84/2**04 

NM 

T.b362*t04 

l.OUOO 

8.6803**04 

NM 

1.8265 

1.8261 

2.8469**02 

2.7689**02 

INFINI IE 

2.8365M02 

0.0000 

1. 3214**02 

0.0000“*08 

0.0136 

1.3317**02 

1,3272**02 

2,8469**02 

7J02U30U 

0.3932 

l.OUOO 

8,1143**04 

1.7600**03 

1.3896 

1,2375 

4,4336**04 

4.4336"*04 

NM 

3.0339V04 

1.0000 

6.5141**04 

NM 

1.8264 

1.8255 

2.9337**02 

2.6656**02 

INFINITE 

2.«54S“F02 

0,0000 

1,2739**02 

0.0«00**00 

0.0023 

1.2998**02 

1,9494**02 

2.8337**02 

7302U4U1* 

0.7904 

1.0000 

7,2931**04 

i.7aoo*-aS 

1.5286 

1.2371 

3,1465**04 

3.1465**04 

NM 

4.75T0“*04 

1.0000 

7,4288**04 

NM 

1.8274 

1.8258 

2.9393**02 

2.5552**02 

INFINIIF. 

2.8745M02 

0.0000 

1.1916**02 

0.0000**00 

*0.0150 

1.2362**02 

2.5332**02 

2.B393**02 

73020402 

0.7930 

1,0000 

1.0879**03 

1.6500**03 

1.9227 

1.2360 

4.7015**04 

4,7015**04 

NM 

7.1172M04 

1,0000 

1.1831**05 

IIH 

1.8278 

1.8262 

2.9293**02 

2.5445**02 

INFINITE 

2.8645**02 

0.0000 

1.1797**02 

U. 0008**00 

*0.0096 

1.2236**02 

2.9362**02 

2.8293**02 

730204U3 

0.7933 

1.0000 

1.4182**03 

1.5800**03 

1.3201 

1.2329 

6. 2479*, 04 

6.2474**04 

NN 

9.4610**04 

I.UOOO 

1.5422**05 

NM 

1.8292 

1 .8277 

2.8391**02 

2.5531**02 

INFINITE 

2.8745“*02 

0.0000 

1.1618**02 

0.0000**08 

-0.0102 

1.204/  -02 

2.3413**02 

2.6391"*02 

73020SOT 

1.3943 

1.0000 

1.3702**04 

1.9700*-o3 

2.1014 

1.2597 

3.4612**03 

3.4812"*03 

NN 

1.0990**04 

1.0000 

1.7425**04 

N« 

1,8166 

1.6118 

2.8170**02 

2.0929**02 

INFINITE 

2.9063**02 

0.0000 

1 .0315**02 

0.0800**00 

0.0090 

1.1326**02 

4.0442**02 

2.81 70**02 

73020302 

1.3931 

1.0000 

2,9589**04 

1.7600**03 

2.1536 

1.2649 

8.3239**01 

6.3239**03 

NTT 

2.6307**04 

1,0000 

3.7634'*04 

N“ 

1.6157 

1 .8108 

2.8227**02 

2.0964**02 

Infinite 

2.9125**02 

0.0000 

9.3327**03 

0.0008**00 

*0.0236 

1.0447**02 

4,0300**02 

2.8227**02 

730203U3* 

1 .4003 

1,0000 

4,5658**04 

1.650ll**0l 

2.1097 

1.2477 

1.3T23**U4 

l,3723“*04 

HTT 

4.3668**04 

l.OUOO 

5,8160**04 

NM 

1.8253 

1.8207 

2.8272**02 

2,0937**02 

INFINITE 

2,9175**02 

o.nooii 

8.7123**03 

0.0000**08 

-0.0029 

9.7C46*-03 

4.0643**02 

2,6272**02 

73020304 

1.3999 

1,0000 

8.7352**04 

1,5000**03 

2.0688 

1.2410 

2.6323**04 

2.6521**04 

NTT 

6.4393*«04 

1,0000 

1.1134**03 

NM 

1.8292 

1.8245 

2.7903**02 

2.0687**02 

INFINITE 

2.8793**02 

0,0000 

8.4831*-03 

0.0080**00 

0.0181 

9.4l36*-0i 

4,0370**02 

2,79U3**02 

73020303 

1.4003 

1.0000 

9,6076**04 

1.4600**03 

2.1302 

1,2401 

),0134**04 

3.0134**04 

NTT 

9.3936**04 

1.0000 

1,2245**05 

NN 

1.6292 

1.9249 

2,7990**02 

2,0749**02 

INFINIIF 

2.8aes**o2 

o.oooo 

B.2420*«03 

0,0000**00 

*0.0240 

9.1681**01 

4.044l**02 

2.7990**02 

73020NO1* 

1.5970 

1.0000 

4.0241**04 

l.5900*-03 

2.3393 

1.2456 

1,0699**04 

1,0699**04 

NN 

4.3274‘*04 

1,0000 

5.4625**04 

NM 

1.8283 

1.9223 

2.6091**02 

1.9320**02 

INFINI  IT. 

2.917S**02 

U.OUOO 

a.250l*-03 

0.0fl00**00 

0.0113 

9. 4320*. 03 

4.4306**02 

2.8091**02 

730207UT* 

1.8002 

l.OUOO 

3.5558**04 

1.5300*-03 

2,6196 

1.2418 

8,5312**03 

9.5372**03 

NN 

4.9068**04 

1,0000 

5.1780**04 

NM 

1,8303 

1.9235 

2.7894**02 

l.?690**02 

INFINITE 

2.9135**02 

0.0000 

7.7130**03 

o.o8oo**oe 

0,0202 

9.1102**03 

4.9003**02 

2.ye94**02 

7i020IT0T» 

2.0002 

1,0000 

3.1338**04 

1.4600**03 

2.8926 

1.2456 

6,6919**03 

6,6819**01 

NN 

5.2299**04 

1,0000 

4.9070**04 

NM 

1.8310 

1.9223 

2.7729"*02 

1.6193**U2 

INFINITE 

2.9135**02 

0.0000 

7.4463**83 

0,0000**00 

0.0301 

9.0729**03 

3.t019**02 

2.7729"*02 
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CAT  7i0£  ilI;iTtR/OAl)DET  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  SI  UNITS. 


RUN 

MO  * 

Tw/TR» 

RED2P 

CF  * 

H12 

H12K 

Pw 

P0» 

X 

POD* 

PW/PD* 

RED2D 

CO 

H32 

h32K 

tn 

TO* 

RZ 

TOO* 

SN  * 

1)2 

PI2* 

H42 

02K 

uo* 

TR 

710Z0RUU 

2.1*65 

1 .nuoo 

e.3321"*03 

l.700fl"-03 

3.2640 

1.2575 

1.3475**03 

1.39?5"*oJ 

NM 

I.A650"y0« 

1.0000 

1.3993**04 

NM 

1.0211 

l.SllS 

2.7578**02 

1 .4R49"*02 

INFIMIC 

a.RioS'toz 

C.OOOO 

S.2o77"-03 

0.0000**00 

0.0420 

1 .0559”-l2 

5.351 l"*u2 

2. 757R"*U2 

rsozuRua 

2.1972 

1 .0000 

1 ,7440**04 

l,490O*-03 

3.2703 

1.2521 

3.2427**03 

3.2427"*(i5 

NH 

3.0522**04 

i.oooo 

2.9453**04 

NM 

1,0209 

i.eioo 

2.7509**02 

l.4*3«"*v2 

INEINITE 

2.9165**02 

0.0000 

7.4204*>03 

0.0000**09 

0.0424 

9,4S79“-03 

5.3642**02 

2.7589**02 

7107UR0S 

2.2010 

1.0000 

2.7tl5*+04 

1.3000*-03 

3.2913 

1.2457 

5.4045**05 

5.4045"*u3 

NH 

5 7915**00 

l.OUOU 

4,5791"*04 

NH 

1.0324 

1.0225 

2.?574**02 

l,4805"+02 

INEINITE 

2.9155**02 

0.0000 

6.0074“-OS 

9.0000**00 

0.0322 

0.72d6"-03 

5.3705*+02 

2.7576"*u2 

TJ02««V'I 

2.2064 

1.0000 

4.9459**04 

1.2»00*-03 

3.3145 

1.2349 

1.0450**04 

1.0458**04 

NH 

1.1295**05 

t.ooou 

8.3742**04 

NH 

1.0301 

1.0207 

2.7365**02 

1.4661**02 

INFINITE 

2.8935«*02 

0.0000 

4.4070*-03 

0.0000**00 

U.0141 

8.0474“-03 

5.3544**02 

2.7365**02 

7I0?0RO'i 

2. 1900 

1.0000 

1,0064**04 

l.4100*-05 

3.5115 

1.2000 

1.9142"+03 

1 .4t6?"tu5 

NH 

2.0430**04 

1.0000 

1,0T53**04 

MM 

1.8132 

1.0013 

2.7247**02 

1 ,4647**U2 

infinite. 

2.0005**02 

0.0000 

7,6000"-03 

0.0000**00 

•0.0392 

I.0022*-07 

5.3345**02 

2.7247**02 

7102090S 

2.1992 

l.oooo 

1.4142**04 

1.540fl*-03 

3.3233 

1.2722 

2.5471**03 

2.5471**03 

NH 

2.7201**04 

1.0000 

2.3879»*04 

NM 

1.0207 

1.0096 

2.7428**02 

1.4739**02 

INFINITE 

2.0995**02 

n.oooo 

7.5812*-0S 

0.0009**00 

0.0343 

9,710B"-03 

5,3530**02 

2.7420**02 

7)O20«O7 

2.2005 

1.0000 

1,4453**04 

1.490o*-03 

3.4495 

1.2694 

3.1937**03 

3.1937**05 

NH 

3.4174**04 

1.0000 

2,0173**04 

NH 

1.0223 

1.0116 

2.7521**02 

1.4761**02 

INFINITE 

2.9095"*02 

0.0000 

7,1449*-03 

0.0000**00 

•0.0256 

9.l992"-05 

5.3639**02 

2.7521**02 

71020«US 

2.2012 

1.0000 

1.0924**04 

l,4600*-03 

3.5004 

1.2620 

3.0033**03 

3.6035**03 

NH 

4.0744**04 

t.ooou 

3.1955**04 

NH 

1.0253 

1.0153 

2.7633**02 

1.4037**02 

INFINITE 

2.9215**02 

0.0000 

6.85M*-03 

0.0000**00 

>0.0581 

0.0231*-03 

5.3756"*U2 

2.7633**02 

TIOJORUR 

2.2025 

1.0000 

2.1692**04 

1.4300*-03 

3.4343 

1.2540 

4.4345**03 

4.4345**03 

NH 

4.7603*t01 

1.0000 

3.497l**04 

NH 

1.0205 

1.0164 

2.T699**02 

1 .4064**02 

infinite 

2.9205**02 

0.0000 

4.0U4*-OS 

0.0009**00 

•0.0243 

0.7171*-03 

5.50J9**02 

2.7699**02 

7i020R|o« 

2.2040 

1 .0000 

2.5495**04 

l.3909*-03 

3.4721 

1,2533 

5, 3445*. 03 

5,3465**03 

NF 

5.7527**04 

1.0000 

4.3074**04 

NH 

1.6307 

1,0207 

2.7724**02 

1.4069**02 

INFINITE 

2.9315**02 

o.oooo 

4,5890*»03 

0,0009**00 

-0.0444 

B.4304‘>03 

5,3605**02 

2.7726“*02 

7J020RM 

2.2054 

1.0000 

2,9749**94 

1,3700*. 03 

3.3070 

1.2510 

4.2074**03 

6,26T6"*03 

NH 

6.7002**04 

1.0000 

S.035l**O4 

NH 

1.0314 

1.0219 

2.7744**02 

l.4070**02 

infinite 

2.9335**02 

n.oooo 

6.5379*-03 

0,90O0**00 

•0.0062 

8,3099*-03 

5.3920**42 

2.7744**02 

7S92U912 

2.2064 

1 .0000 

5.5094**0« 

l.5390*«03 

3.4044 

1.2443 

7,5204**93 

7.5204**05 

NH 

«.1223‘*04 

T.OOOO 

5.9189**04 

NM 

1,0341 

1.6245 

2,?742**02 

1.4063**02 

INFINITE 

2.9335**02 

o.oooo 

4.4t03*«03 

0.9900**00 

-0.0179 

0.1642*-03 

5.3933**02 

2.7742**02 

7)SZU<MS 

2.2071 

: .0000 

4.0203**04 

l,3t00*-03 

5.4179 

1.2431 

B.0030**03 

0.eo30**o3 

NH 

9.5100**04 

1 .0090 

4.7990**04 

NH 

1.0357 

1.0244 

2.7743**02 

1.4B59»*02 

infinite 

2.9335**02 

0,0090 

4,2945*-03 

0.0090**00 

-0.0254 

7,9974*-03 

5.3941**02 

2.7743“*02 

7J020Rl'l 

2.2002 

'..0090 

4.6552**04 

|,2900*-03 

3.3032 

1.2415 

1 .<272**U4 

1.0272**04 

NH 

1.1125**05 

T .0090 

7.0719**04 

NH 

1.0342 

1.0271 

2.7799**02 

1.4602**02 

infinite 

2.9395**02 

0.0000 

6.2557"-03 

o.oooo"*oo 

•O.OIOI 

7,9241*-03 

5,4010**02 

2.7799**02 

73021001* 

2.4020 

1.0090 

2.1027**04 

l.3500*-03 

3.7440 

1.2401 

4.2027**03 

4.2027**03 

NH 

6.1634**04 

1.0090 

5.9015**04 

NH 

1.0330 

1.0214 

2.7502**02 

1.3560**02 

INFINITF 

2.9225**02 

0.0000 

4.2427*-03 

0.0000**00 

O.OOBS 

0.2434*-03 

5,6090**02 

2.7502**02 

73021101* 

2.S993 

1,0000 

2,0242**04 

l.2900*-03 

4.0344 

1.2491 

3.4311**03 

3.4311**03 

NH 

4.0309**04 

l.oooo 

3,9907**04 

HH 

1.0344 

1.6200 

2.7462**02 

1.2460**02 

INFINITE 

2.9315**02 

0,0000 

6,290«*-03 

0.0090**00 

0.0633 

a.S7l4*-03 

5,0192**02 

2.7462**02 

73021201 

2.7094 

l.oooo 

5.4392**93 

l.5300*-03 

4, 5242 

1.2555 

7.1397**02 

7.1397»*02 

NH 

1,9045**04 

1.0000 

t.lS43**04 

NH 

1.0242 

1.0127 

2.7072**02 

t.l35l**0Z 

INFINITE 

2.9015**02 

0,0000 

7.l222*-03 

o.oooo**oo 

0.0524 

l.91V4*-V2 

5.9595**02 

2.7072**02 

71021202 

2.7972 

1.0099 

1.1044**94 

1.3200*. 03 

4.5404 

1.2405 

1,6936**03 

1.6936**03 

NH 

4.5744**04 

1.0990 

2.354t’*94 

NH 

1,0277 

i.aijo 

2,7l4/**02 

1.1429**02 

INFINITE 

2.9315**02 

9.9999 

4.I4I2**03 

9.9900**00 

0,9404 

B.0405*-03 

5.9O5B**02 

2. 7347*. 02 

73021203* 

2.7994 

1.0000 

l.7532'*04 

l.2190*.U3 

4,5447 

1.2444 

2.0109**03 

2.8109**03 

NH 

7.4454**04 

1.0999 

3.7394**04 

NH 

1.0410 

1.1251 

2.7225**02 

1.1367**02 

INFINITE 

2.9105**02 

0.9099 

5.8242*.03 

9,0000**00 

0.9374 

0.21l4*-03 

5,9045**02 

2.7225**02 

7302-C-l 


730^0‘^0^  WINTER/B»UntT 

profile 

7ABUL8TI0»! 

39 

POINTS,  DELTA  AT  POINT  39 

1 

y 

PT2/P 

P/PO 

TO/TOD 

M/MD 

U/UD 

T/TO 

RHO/HHOD«U/UD 

1 

0.0000"*00 

1.0000*+00 

NM 

0.98761 

0,00000 

0.00000 

1. 11182 

0.00000 

2 

3.U480*-04 

1.1129*'H)0 

N« 

0.94206 

0.496C4 

0.51710 

1.00320 

u. 47718 

3 

3.55b0’-04 

i.i098"*og 

NM 

0.9920C 

0.49003 

0.51020 

1.08402 

0.47066 

4 

8.3620"“04 

1.13b7"tOO 

N»* 

0.99323 

0.54458 

0. 56500 

1.07794 

0.52052 

5 

l.l9?a’-03 

1 . 1492"*00 

NH 

0.99353 

0.56762 

0.56050 

1.07493 

0.54748 

b 

1.4478"'03 

1.1590"»00 

NM 

0.99414 

0,50513 

O.bOblO 

1.07297 

0.56068 

7 

l.6002"-03 

l.lbl7"+00 

ti** 

0.99427 

0.5S9C2 

0.61080 

1.07219 

0.56457 

S 

2. 1644*'03 

1.1700"t00 

NM 

0.99438 

0,60402 

0.62490 

1.07031 

0.58184 

? 

2.5400’-03 

1.1789"*00 

NM 

0.94473 

0.61879 

0.61960 

1.06836 

0.59866 

10 

3.99BS"'03 

1.I9U"*00 

KM 

0.99520 

0.63825 

0.65890 

1.06576 

0.61624 

11 

3.4544"-03 

1.1937'bOO 

NM 

0. 99507 

0.6422b 

0.66280 

1.06497 

0.62237 

12 

4.2672"-03 

t.2053**00 

KM 

0.99550 

0.66009 

0.68040 

1.06240 

0.64039 

13 

5.054b"-03 

1.2042"«00 

NM 

0.94534 

0.66445 

0,68460 

1.0615b 

0,64489 

)4 

b.4770"-03 

).22I2’«00 

NM 

0.99627 

0.68152 

0.70150 

1.05911 

0.66410 

IS 

r.49i0"-05 

1.23b7"*00 

NM 

0.99669 

0.70533 

0.72480 

1.05597 

0.68638 

lb 

b.8900"«03 

1.2435"700 

NM 

0.99667 

0.71465 

0.73380 

1.05430 

0.69601 

17 

1.1252“-02 

1.25S9»*(tO 

NM 

0.99717 

0.72069 

0.74750 

1.05230 

0.71035 

18 

1.229u"-02 

1.261b‘t00 

NM 

0.99691 

0.71878 

0.75710 

1.05020 

0.72091 

19 

l.5037“-02 

l.;bHB'*00 

NM 

0.99748 

0.74805 

0.76620 

1 .04910 

0.73034 

20 

l.7501"-n2 

1.2815"*0U 

NM 

0.99792 

0.76411 

0.78170 

1.04656 

0.74691 

21 

2.2b00''-02 

1.2971"b00 

NM 

0.99855 

0.78320 

0.80010 

1.04361 

0.76665 

22 

2.5197’*«2 

1.3080"bOQ 

NM 

0.99855 

0.79619 

0.61240 

1.04111 

0.78031 

23 

3.0226"-02 

1.3203’*00 

N« 

0.99864 

0.81057 

0.82600 

1.01843 

0.79543 

24 

3.55b0"-02 

1. 3344*400 

NM 

0.99908 

0.82656 

0.84120 

1.01574 

0.81218 

2S 

4.05b4''-02 

1.3452*400 

NM 

0,99909 

0.81842 

0.85210 

1.03138 

0.82477 

2b 

4.5491»-02 

1.3571*400 

NM 

0.99915 

1.85139 

0.86454 

1.01104 

0.83848 

27 

5.0724*-(l2 

1.3489*400 

NM 

0.99966 

0.66194 

0.87630 

1.02881 

0.85176 

26 

>i.Sb77’-02 

1.3795*400 

NM 

1.00012 

0.67497 

0.88680 

1.02722 

0.8A130 

29 

o.l214«-02 

1.3919*400 

NM 

1.00082 

0.88762 

0.89870 

1.02512 

0.87668 

30 

b.bl92"-02 

1.4004*400 

NM 

1.00072 

0.S96IS 

0.90650 

1.02323 

0.86592 

31 

7.07b4*-02 

1.4106*400 

NM 

1.00356 

0.90620 

0.91610 

1.02197 

0.69640 

32 

7.6022’<02 

1.4218*400 

NM 

1.00126 

0.91706 

0.92590 

1.01937 

0.90811 

33 

8.8722«-02 

1.4455*400 

NM 

1.00192 

0.93947 

0.911660 

1.01523 

0.93240 

34 

1.0140*«01 

1.4686*400 

NM 

1.04271 

0.96063 

U. 96610 

1.0114! 

0.95518 

35 

1.1410*-01 

1.4853*400 

NM 

1.00261 

0.97547 

0.97940 

1.00607 

0,97156 

3b 

l.2b77"-01 

1,4997*400 

M’ 

1,00284 

0,98797 

0.99070 

1.00553 

0,98525 

37 

1.3955»-01 

1.5080*400 

NM 

t.001«l 

0.99510 

0.99660 

l.DOlOt 

0,99161 

38 

l.S217*-01 

1.5129*400 

NM 

1.00071 

0.99425 

0.99970 

1.00040 

0.99880 

0 39 

1.6490''-0I 

1.5138*400 

NM 

1.90000 

1.00000 

1.00000 

1,00000 

l.OOOOU 

im>uT 

VARUULts  y 

«U/Un«8HCI/PH00 

ASSUME 

PaPO 

7!02r505  8INTCh/0*UneT 

pRflPiLr. 

TABULATION 

S8 

POINTS,  DELTA  At  POINT  38 

I 

y 

PT2/P 

P/PO 

To/tno 

rt/HD 

U/UD 

T/tD 

RHO/HHODOU/UD 

1 

O,0000**00 

l,0000“600 

NM 

0.96892 

0.00000 

0.00000 

1,1488* 

0.00000 

2 

1.04B0*»04 

l.3452“600 

NM 

0.97994 

0.47157 

0.53030 

1.251*5 

0.422*0 

3 

l,5560“-04 

1.1190*600 

NM 

0.97981 

0,47098 

0.52780 

1.2548* 

0.42043 

4 

6,3820*>04 

1.4224*600 

»M 

0.98196 

0.51989 

0.57T80 

1.23612 

0.46743 

5 

1.193B*-01 

1.46S1"*00 

NM 

0.98265 

0.54I3D 

0.5*980 

1.22702 

0.48868 

6 

l.4478*-03 

1,5014**00 

8M 

0.98308 

0.58014 

0.61880 

1,21*54 

0.5074U 

7 

1.8002*»01 

1.5080**00 

NM, 

0.98199 

0.56254 

0.62100 

1.21085 

0. 50958 

6 

2.1844*-0S 

l,5620**ao 

HM 

0.98531 

0.58887 

0. 04690 

1.20781 

0.5358* 

9 

2.5400*»03 

1.5918**00 

tIM 

0.96800 

0.60182 

0.65480 

1.201*5 

0.54894 

10 

3,0988*-01 

1,*312“*00 

NM 

0.90863 

0.81658 

0,67600 

1.1*434 

0.56600 

11 

3.4544*>0S 

I.8198**00 

NM 

0.98725 

0.82202 

0.67950 

1.1*314 

0.569*1 

12 

4.2672*-01 

1,6055**00 

NM 

0.96705 

0.64044 

0.6*680 

1.18371 

0.58865 

13 

5.0548**0S 

1.7194**00 

NM 

0.98824 

0.65349 

0.70940 

1. 17043 

0.801*9 

14 

6.4770*-03 

1.7bia**00 

NM 

0.98886 

0.86924 

0.72420 

1.170*8 

0.6184b 

15 

7.4910*»03 

1.8208**00 

NM 

0.99028 

0,68999 

0.74370 

1.16171 

0.04017 

18 

8.690e*-03 

1.8478**00 

NM 

0.99020 

0,89919 

0.75200 

1.15676 

0.85009 

17 

l.0211*-02 

1.8723**00 

NM 

0.0*052 

0.70719 

0.75950 

1.15276 

O.aSSBb 

18 

I.1252*o02 

l,9100**00 

NM 

0.99127 

0.71960 

0.77870 

1.14707 

0.8718* 

19 

t.2294*«02 

1.9181**00 

NM 

0.991*8 

0.72784 

U.7TBI0 

1.14287 

0.86083 

20 

l.5017*-02 

1.986S*tOO 

NM 

D.*a25| 

0.73724 

0.78880 

1.136*7 

0.8*080 

21 

2.2608*«02 

2.ltl2**00 

NM 

0.99487 

0.78007 

0.82480 

1.117*6 

0.73777 

22 

2.5l9T*-02 

I.158T**00 

NM 

0,99404 

0.79211 

O.S3SIC 

1. II 149 

0.751,33 

23 

3,0228*>02 

2.2260**00 

MM 

0. 99811 

0.8IDT4 

0.85130 

1.10255 

0.77212 

29 

3.S580*«02 

2.3040*600 

NM 

0.99701 

0.83104 

0.88850 

1.09210 

0.7*519 

25 

4,0584*>02 

1,S499'*00 

NM 

0.99798 

0.8*786 

0.88250 

1.08190 

0.6141V 

18 

4.549l*-02 

1.4308**00 

NM 

0.99899 

0.88455 

0.89880 

I.0T55I 

0.63385 

2T 

5,0724««02 

2.5098*600 

NM 

0.9*972 

0.88158 

0.91050 

1.08867 

0.85359 

28 

5.567T*-02 

1.50*2*600 

NM 

1.00979 

0.89557 

0,92200 

1.05980 

0.66*90 

29 

8.1214*<02 

2.8171**00 

NM 

1.00190 

0.91122 

0,93470 

1.0521* 

0. 68033 

10 

8.8|9|*-02 

2.0**7*600 

NM 

1.00219 

0.92418 

0.94480 

t.'0*5l8 

0.90398 

SI 

7,0T84*>02 

2,7450*600 

NM 

1.00295 

0.91550 

0.95180 

1.03*51 

0.91755 

12 

T.8022*>02 

2.1032*600 

NM 

1.00*03 

0,94608 

0.98180 

1.033*9 

0.91257 

IS 

8.8722*>02 

2.9190*600 

NM 

1. 00800 

0.97297 

0.98130 

1.02135 

0.96275 

34 

1.0I40*>0I 

3.0054*600 

NM 

1. 00713 

0.99080 

0.9*890 

1. 01235 

0.984T4 

35 

k.|4|0*-0t 

3.0181*600 

NM 

1.00594 

0.99714 

1.000*0 

1,00758 

0.99119 

38 

1.28TT*-01 

1.8451*600 

NM 

1.00192 

0.9909* 

1.00120 

1.00452 

0.99669 

IT 

l.3955*-0t 

1.0411*600 

NM 

1.00225 

0.99955 

1.08080 

1.00251 

0. 99830 

0 38 

l.52lT**0l 

1.0501*600 

NM 

1.00000 

1.00000 

l.OOOOO 

1.00000 

1.00800 

IN^UT  VAttlAltlll  YtUAUOtRHOi'KHaD  ASIUHC 


PaPP 


7302-C-2 


/I02040tl 


WlNTEH/G»UDET  PHnrii.E  TABULATION  B5  POINTS,  DFlIA  AT  PuI^T  iS 


I 

Y 

PTJ/P 

P/PO 

TO/tOD 

H/MO 

U/U4 

7/70 

HHn2Bnnu»U/UU 

1 

u.0000"*ufi 

1 .OOnO'TOO 

w* 

0.94586 

0.00800 

0.08000 

1 ,86246 

0.00808 

2 

l.o4an"*o'( 

1 .5BB6*»i'0 

NM 

0.96289 

0.1*197 

0.49250 

1.66111 

0.29616 

1 

4.65£0"-n4 

1 ,90?5",P0 

NM 

0.96911 

8.45626 

0.57495 

1,58791 

0.16207 

M 

1 .£19£'-0l 

1 ,9<)8U",00 

8,96971 

0.46918 

u. 56870 

1.57156 

0.37412 

5 

1 .M47»"-D1 

£.0110"+00 

0.97164 

8.48129 

0.6>'160 

1.56250 

0,58502 

ii 

1 ,5T48"-Ol 

£.0580"*00 

8.97252 

U. 48629 

0.60690 

1.55761 

8.38963 

r 

£,6416"-01 

£.£454"»no 

0,97506 

8,51908 

0.64040 

1.52251 

8.42061 

8 

3,0480"-01 

£.1448*AOO 

UK 

8.97644 

(1.55524 

0.65660 

1.50489 

0.41631 

9 

l.b06S"-01 

2,«467"t00 

iJM 

0.97726 

0.55)24 

0,67210 

1.48655 

0.45212 

10 

4.7£4'I"«01 

£.5871"»no 

UK 

8.98094 

0.57215 

8.69270 

1.46477 

0.47291 

1 1 

4.9510"-01 

£.5750*tO0 

IP 

8.97950 

0.57857 

u. 69091) 

1.46628 

0.47119 

ii 

6.£718"-0! 

£.7490‘a0U 

MM 

0.98190 

0.59557 

8,71448 

1.41885 

0,49651 

11 

7.'ll68"-i)l 

E.STbO'+flO 

MM 

0.98141 

0.6110b 

8.71040 

1.41945 

0.51457 

14 

8.B9od“-U1 

2.9al5"»nu 

MM 

8.98469 

0.62742 

0.74110 

1.40151 

0.52968 

15 

O.9114"-Ol 

1.0560'*«0 

MM 

8.98645 

8.61698 

0.75190 

1.19171 

0.51949 

16 

1.0691"-0£ 

1.1175*4811 

MM 

8.98611 

8.64481 

8.75860 

1.16408 

0.54889 

17 

l.££9U"-0£ 

i.ai04**ou 

M*-* 

0.98671 

0.65656 

0.76868 

1.17841 

0.56085 

18 

1 ,4961"-0£ 

1.1798*488 

MM 

8.99481 

0.67740 

0.7*888 

1.15591 

0.5*174 

19 

1.7£7£"-0£ 

1.4985*480 

0.99015 

0.69886 

8.79750 

1.11111 

0.59812 

£0 

l.96i4"-0£ 

1.5910*480 

MM 

8.9918} 

8.70246 

8,88718 

1.12811 

0.61138 

£1 

£,£401“-0£ 

l.T£65“40U 

MM 

0.99210 

8,71881 

0,8)960 

1,18291 

8.62904 

££ 

1.0£77".0£ 

4.0957*408 

MM 

0.99579 

0.75871 

0.65120 

1.25B65 

8.87628 

£1 

i.55b0'-0£ 

4.1£76"48o 

{|M 

0.99811 

8.78111 

0,86958 

1.21274 

0,70514 

£4 

4.aiSl‘»02 

«.5£47*40u 

MM 

0.99989 

0.80127 

0,88410 

1,21119 

0,72982 

£S 

4.5618"-«£ 

4. 7628*488 

MM 

1.80221 

8.82692 

0,90090 

1.18694 

0.75901 

£6 

9,0B51“-O£ 

4.9816*488 

pM 

1.8014} 

8.84821 

0.91520 

1.16414 

0.7*616 

£7 

S,56£6*-0£ 

5.1781*480 

||M 

1.00450 

0.86657 

0.92720 

1.14482 

0.80991 

£8 

6.1U6£“-02 

5.4848*490 

MM 

1.88724 

0.68741 

0.94120 

1.124*6 

0.6167} 

£9 

6.619£*-0£ 

5.6095*480 

1.80759 

8.905*4 

0.95220 

1.10497 

0.86174 

10 

?,081S"-il£ 

5.7898*480 

MM 

1.88926 

8.92175 

0,96210 

1.08992 

0.88291 

11 

7.6098"«'0£ 

5.9876*480 

fp-' 

1.81894 

8.91889 

8.97280 

1.07154 

8.90616 

1£ 

B.8771*-0£ 

6.1852*4110 

1.81124 

8.97241 

8.99220 

1.04112 

8.95101 

11 

1.0I40"-01 

6.6261*480 

tjM 

1.81514 

8.99215 

1.00150 

1.02102 

8.9*092 

14 

i.l4l7--Ul 

6.7108*»00 

fjK 

1.88162 

8.99980 

1,001  Do 

1.00402 

8.99700 

0 15 

l.26B7“-Ul 

6.7251*480 

IIM 

t.08800 

1. 00008 

1.04800 

1.00808 

1 .OOliOO 

INPUT 

VARIABLEO  T 

,U/UO,RHO/RHOO 

A^CUHt 

PiPO 

*T  l>i  OAtA  NCBC  AVEBACeO 


71020<IIOa  HINTER/OAUnET  PHOMlE  TABULATION  S5  POINTS,  OElTA  AT  POINT  15 


: 

y 

PT2/P 

P/PD 

TO/tOD 

M/MD 

U/UD 

T/ID 

rho/rhod 

1 

(l.0000"«80 

l.OOOO'AOO 

NN 

0.94579 

U.UOOOO 

0.00000 

1 .86466 

0.00000 

2 

i.0480*-04 

1.4259*T0U 

UP 

0.96728 

g.l9i6g 

0.50450 

1,65975 

0. 10196 

1 

9.65£0*>04 

1,9394*t00 

NP 

0.97402 

V. 46116 

8.581*0 

1.56919 

0.16734 

4 

1.£|9£*.01 

2.O0»7*TO0 

NM 

0. 97511 

0.47669 

0.59820 

1.57480 

0.17986 

5 

l.4a7**-01 

2,0711'tOO 

NP 

0.97596 

8.48808 

0.61010 

1.56254 

0.19046 

6 

l.574**-0i 

2.1086**08 

UP 

0.97649 

6.49484 

0.61718 

1.55521 

0.19688 

7 

2.6416**01 

£.1I22'*00 

UN 

0,97845 

0.82912 

0.65180 

1.51630 

8.42966 

8 

i,«M80*«01 

2.4£U'«08 

NN 

0.9B041 

0.54658 

0.66900 

1. 49411 

8.44656 

9 

1.6n6S**81 

2,51I9'*00 

NP 

0.98175 

0,56165 

0.6*518 

1.47929 

0.46126 

10 

4.7£44*-01 

£,6694**fl0 

NM 

0.98129 

0.58155 

8.70410 

1,45666 

0.46150 

It 

4.9510*-01 

2.64£7**80 

UP 

0.98418 

0.87971 

0.70128 

1 .46106 

0.47927 

12 

6.£71B’<al 

2,«469**00 

NH 

0.98512 

0.80814 

8.72710 

1.42857 

0.50697 

11 

7.416«*-01 

2.9624**00 

UP 

0.98728 

0.62.181 

0,74140 

1.41261 

0.52491 

14 

8.8900*-('l 

1.0761**90 

NP 

0.987*0 

0,61871 

0.75410 

1.194T0 

0. 54081 

IS 

9.9114*-01 

1.I471**00 

UP 

0.98824 

0.6477* 

0.7*210 

1.18408 

0.55062 

16 

1,0691*-82 

1.2"15**O0 

UP 

0.98905 

0.65486 

0. 76*10 

1.3764b 

0.5581 7 

17 

1.2294*. 02 

1.1811**00 

NP 

0.98969 

6.66697 

0.77850 

1.36240 

0.57142 

IS 

1.49*l*-0£ 

1.475£"*og 

UP 

8.99150 

0.68797 

0.79610 

1.11985 

0.59451 

19 

1.7272*-0a 

1.5962**00 

NP 

0.99164 

0. 70217 

0,80718 

1,12188 

0,61072 

20 

1.9614*-0£ 

1,6897**00 

UP 

0.99218 

0.71292 

0.81590 

1.10976 

0,62294 

21 

2.£401*-0£ 

1.a£08'*80 

UP 

0.99177 

0.72772 

0.82770 

1.29166 

0.61981 

£2 

».0£77".0£ 

4.200S**00 

NP 

0.99596 

0.7*8«l 

0.85870 

1,24719 

0,68651 

£1 

1,5560*-0£ 

«.41A|**00 

UP 

0.99917 

0,79128 

0,87710 

1.22249 

0,71747 

24 

4.0l81*-02 

4.6l*7**«0 

UP 

0.99975 

0.81145 

0,89108 

1.19976 

0.7426$ 

£5 

4.56l8*>0a 

«.B755**00 

u« 

1.00150 

0,81680 

0.90710 

1.17509 

0.77194 

£6 

9.885l*-oa 

5,0987**l)0 

UP 

1.00112 

0.85766 

0.92110 

1.15160 

0.79859 

£7 

S.56£6**02 

5.2945**08 

UP 

t. 00404 

0.87621 

0.91100 

1.11179 

0.82291 

28 

6. 1662*. 02 

5.51S4**00 

UP 

1,00592 

0.89655 

0.9U610 

1.11159 

0. 64960 

£9 

6.619£*-0£ 

5.72S9**00 

UP 

1.80711 

0.91525 

0.95768 

1 ,09469 

0.8747/ 

10 

/.0St5*-0£ 

5.9015**8« 

UP 

1.60718 

0.91046 

0.96640 

1.07875 

0.89585 

II 

7.6098*-0£ 

6.0961**00 

NH 

1.00926 

0,94695 

8.97650 

1 .06118 

0.91810 

12 

8.8T71"«02 

*,4701**00 

NM 

1.01107 

8.97816 

8.99428 

l.OllOb 

8.96219 

11 

1 .0l40‘«0t 

6.6702**00 

UP 

1.00970 

8.99446 

1.80200 

1.01521 

0.96697 

14 

1.1417*.01 

4.7128**00 

HP 

1.80251 

8.99950 

i.ooino 

I.OUIOI 

U.9980U 

0 IS 

I.2687*-01 

6.T!91**C0 

NP 

1.' -'OOg 

1.80000 

1.08000 

1 .oooog 

1,00008 

INPUT  VANIAOLCS  V,U/Un,PltU/PHOU  ASSUME  P«PD 
AT  ini  DATA  NERL  AVEPAnLO 


B 
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71Uill01*  WINrtK/CM'nr.T  PHOFJLE  TAHUL*TI0N  J8  PUJNTS,  delta  at  PUINT  38 


I 

Y 

PTP/P 

P/fD 

TO/TOO 

H/MD 

u/un 

T/tO 

RriO/MHOU*U/lJD 

1 

0,080(l"*i)0 

1 .n«ou"  ♦Oil 

NM 

0.93678 

0.00000 

0 . 0 0 a 0 0 

2 • £ 0 2 6 3 

U.OOOOO 

2 

3.ouao"-o'i 

1 .72bi)"tOii 

0.9S445 

8.15140 

0.48070 

1,92012 

0. 25504 

3 

3.55bO"-llU 

1 .8884"  ♦'!() 

0.95271 

0.34521 

U. 47950 

1.92938 

0.24852 

'1 

8.iS20"*U'l 

2.146»"7''0 

0.96058 

0.42526 

0.57290 

1 .81488 

0.11567 

S 

1.1938"-')! 

2,2623"  + '>U 

i;M 

n.9b244 

0.44190 

0.59130 

1.79051 

0.33024 

t> 

1 .gu78"-i)  i 

2.3o60"^8il 

8.97160 

0.45611 

0,60910 

1.7831 / 

0.34156 

7 

1 .60II2"-01 

2.1937’+i'i) 

:<■* 

0.96122 

0.45984 

0.61030 

1.76149 

0.34647 

a 

2.1844"-01 

2.8192"t0u 

0.96490 

0.48867 

0.64000 

1.71527 

0.17112 

9 

2.5400"-ni 

2.7O0b*  + 'Ui 

UP 

0.96626 

0.49858 

0.65020 

1.70068 

0.18212 

10 

1.09B8"-01 

2.6526"tOU 

0.96675 

0.51647 

0.66760 

1.67084 

0.1995b 

11 

j.i45P,i»-01 

3,9ie0"*i'0 

NM 

0.95966 

0.52621 

0.67430 

1 .64204 

0.41065 

1£ 

4.2b72"-01 

3.0612"t00 

nm 

0.97018 

0.54014 

0.69090 

1 ,6361 1 

0.42228 

11 

5-054b"-01 

3.22S1*  + 'I0 

nm 

0.97111 

0.55758 

0.70710 

1.60821 

0.45967 

IP 

b.4770"-03 

3.4127*f4u 

UM 

0.97294 

0.57702 

0.72480 

1.57778 

0.45918 

15 

7.4910"-03 

3.5438"  + «0 

f/'- 

0.97180 

0.59218 

0.71810 

1.55152 

0.47511 

lb 

8.89l)0"-03 

3.bSU*tnu 

0.97550 

0,60170 

0.74840 

1.51681 

0,48698 

17 

1.0211"-02 

3.8471“t«o 

UM 

0.97681 

0.61951 

0.76140 

1.51240 

0.50177 

IS 

1.1252‘-02 

3.94S4*100 

UM 

0.97706 

0.62900 

0.76960 

1.49701 

0.51409 

IP 

1.229'f-82 

«,0220"lfl0 

UM 

0.97888 

0.61579 

0,77570 

1.48854 

0.52112 

2C 

1.5017"-U2 

4.2191*+no 

0.98010 

0.65518 

0.79140 

1.45815 

0.54274 

21 

1.75l)l"-02 

4.4112**80 

UM 

0.98985 

0.67040 

O.HOIIO 

1.43472 

0.55976 

22 

l.9817"-0P 

4.862b*T00 

UM 

0.98109 

0.68147 

0.BI16U 

1.41701 

9.57416 

21 

2.260b'-a2 

4.7BT7*+00 

fiM 

0.98442 

0.70211 

0.82770 

1.18889 

0.59594 

24 

2.5l97"-02 

4.41?9*+00 

UM 

0.98554 

0.71422 

0. 836511 

1.37174 

0.60981 

25 

1.022b‘-02 

5.3016*800 

NM 

0.98804 

0.74152 

0.85740 

1.12979 

0.64476 

2b 

1.55S0*-O2 

5.bb87"+U0 

uw 

0.99082 

0.77141 

0.87660 

1.29112 

0.67884 

27 

4.0Sb4"-02 

8.9838*t0g 

0.99227 

0.79481 

0.89170 

1.25865 

0.70846 

28 

4.5441‘-U2 

4.31»l7*  + 40 

tit* 

0.99198 

0.81880 

0. 00670 

1.22624 

0.73941 

24 

5.0724"-02 

6.67I4*  + ')0 

NM 

0.99606 

0.84130 

0.V2160 

1.19432 

0.77166 

10 

5.5677"-U2 

6.9924"+00 

MM 

0.99741 

0.86499 

0.03410 

1.16618 

0.80099 

11 

S.12l4"-12 

7.J462"f')0 

0.99858 

0,88827 

0.94690 

1.13638 

0.81127 

12 

6.bl92"»02 

7.6541*800 

MM 

1.00019 

0.90805 

0,05770 

1.11235 

0.86097 

11 

7.0744*-O2 

7.9157*tO0 

MM 

1.00166 

0.92574 

0.96710 

1.091)5 

0.88615 

14 

7,6D22''>a2 

8.24t4*»00 

MM 

1.00251 

0.94458 

0.97850 

1,06672 

0.91171 

15 

S,S722'‘-02 

8.8192*t00 

liM 

1.00446 

0.97920 

0.99120 

1.02881 

0.96519 

lb 

1.1410'-01 

9.lbia*Y00 

MM 

0,99897 

0.99910 

0.99910 

l.OODOO 

0,99910 

17 

1.2677*. 01 

9.1801*T00 

NM 

1.00023 

1.00020 

1.00020 

i.Ooooo 

1 .00020 

0 IS 

1,1455*-01 

9.17bb*+00 

MM 

1.00000 

1.00000 

i.ooooo 

1.00000 

I.OOOOO 

INPUT 

VA4IAULE3  Y 

,U/UO,»HO/RriOU 

A53UME 

P»P0 

7ja2t20i«  illflTER/GAUnET 


I V Pt2/P 


1 

g.uotfo* 

*00 

1.0000'*00 

2 

1,0480* 

-04 

1.7792*+no 

1 

1.5560* 

-04 

1.7929"+00 

4 

8.1820* 

-04 

2.2948"*00 

5 

1.1918* 

-01 

2.4l04"t00 

6 

1.4478* 

-01 

2.5466"+00 

7 

1.6002* 

-01 

2.5929"*00 

8 

2.1844" 

-01 

2.8369"+00 

9 

2.5400* 

-01 

2.9208"*00 

10 

1.0988* 

-01 

1.0840*'*00 

II 

1.4544* 

-01 

1.2008"*00 

12 

4.2672" 

-01 

1.34I8"*00 

11 

5.0546* 

-01 

3.5180"+O0 

14 

6.4770* 

-01 

1.7674"t00 

15 

7.4910* 

-01 

3,925l*+00 

16 

8.8900" 

-01 

4.0712"*00 

17 

1.0211* 

-02 

4.2497"*00 

18 

1.1252* 

-02 

4.36l2"»Oo 

19 

1.2294* 

-02 

4,4642"*no 

20 

1.5037" 

-02 

4.7272"+00 

21 

1.7501* 

•02 

4.9307"*00 

22 

1.9817" 

-02 

5.l260"+00 

21 

2.2606" 

-02 

5.1867*+O0 

24 

2.5197" 

-02 

5.5821"f00 

25 

1.0226” 

-02 

6,0240"t00 

26 

1.5560- 

-02 

6.474l"+00 

27 

4.0564" 

-02 

6.86T1"+00 

28 

4.5491" 

-02 

7.29SJ"*00 

29 

5.0724" 

-02 

7.7297"+00 

10 

5.5677* 

-02 

A.tai)"+00 

11 

6.1214" 

-02 

8.5807"+00 

12 

6.6192" 

-02 

8.9690"»00 

11 

7.0764" 

• 02 

9.2917"+U0 

34 

7.6022" 

-02 

9.6631*600 

IS 

8.8722" 

• 02 

9.6659"t00 

16 

1.1410" 

-01 

1.0542*+01 

17 

1.2677* 

-01 

1,0562"+01 

D 18 

1.1955" 

-01 

1.0567*601 

INPUT  VARIABLES  YiU/UDtPHO/PlIOD 


PROnLE  TABULATION  IS 


P/PO 

To/Too 

H/MO 

NM 

0.9)284 

0,00000 

NM 

0.95165 

0,1378b 

MM 

0,95176 

0.)40)0 

NM 

(1.95806 

0.41448 

MM 

0,96014 

0.4)141 

MM 

0.96147 

0,445)1 

MM 

0.96102 

0,45068 

HM 

0.9642) 

0,47784 

NM 

0.96449 

0.48677 

NM 

0.96716 

0.50)61 

MM 

0.96768 

0.51528 

MM 

0.96857 

0.52899 

NM 

8.97062 

0.54559 

NM 

0,97)57 

0,56818 

NM 

0.97166 

0.58199 

NM 

0.97491 

0.59448 

fJM 

0.97621 

0.60937 

MM 

0.97726 

0.61847 

NM 

0.97840 

0.62676 

NM 

0.97901 

0.64742 

NM 

0,98077 

0,66245 

NM 

0.99690 

0.67751 

NM 

0,98415 

0,69645 

MM 

0.98547 

0.71032 

NM 

0.98826 

0.74066 

NM 

0.99112 

0.77011 

NM 

0.99219 

0,795)2 

NM 

9.99481 

0.82182 

NM 

0.99721 

0.84751 

NM 

0.99870 

0.87029 

NM 

1.00161 

0.89490 

NM 

1.00)53 

0.9r/28 

NM 

1.00571 

0,9)459 

NM 

1.00827 

0.95411 

NM 

1.008)4 

0.95426 

NM 

0.99854 

0.99880 

NM 

0.99976 

0,99980 

NM 

1.00000 

1.00000 

ASaUMC 

P»PO 

POINTS,  delta  at  PuInT  18 


U2UD 

T/tn 

RhO/RHOU" 

U.OOOOO 

2.39512 

0,00000 

0.48640 

2.07254 

0.2)469 

0.46940 

2.06625 

0,21662 

0,57700 

1.9)798 

0.29771 

0.59600 

1.90840 

0.11210 

0.61110 

1.88124 

0.32449 

0.61720 

1.87547 

0.12909 

0.64520 

1.82315 

0.15169 

0.65410 

1 .80571 

0.16224 

0,67130 

1.77881 

0.17781 

0.68250 

1.75439 

0.16902 

0.69550 

1.72861 

0.40215 

0.71120 

1 .69924 

0.41854 

0.7)200 

1.65975 

0.44101 

0.74170 

1 .63292 

0.45544 

0.75450 

1.61082 

0.46819 

0.76700 

1.58428 

0.48411 

0.77460 

1 .56861 

0.49161 

0.78150 

1.55471 

0.50266 

0.7974(1 

1.51699 

0.52565 

0.80950 

1,49096 

0.54291 

0.82660 

1.48854 

0.555)1 

0.81450 

1.41575 

0.5812) 

0.84430 

1.4128} 

0.59760 

0.86510 

1.16426 

0,6)412 

0.88450 

1.11819 

0.67089 

4.89960 

1.27941 

0.70311 

0.91540 

1.24069 

0.71781 

0.91010 

1.20418 

0.77226 

0.942)0 

1.17211 

0.80176 

0.95560 

1.14025 

0,81806 

0.96690 

l.lllll 

0.87021 

0.97570 

1.08992 

0,69520 

0.98540 

1.06667 

0.92)81 

0.98550 

1.06655 

0.92400 

0.99880 

1.00000 

0.99680 

0,99980 

1.00000 

0,99960 

1.00000 

1.00000 

1.90000 
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H ; a)  2.0  b)  2.3,  4.6 
R THETA  X lO'^  : 10  - 80 
TW/TR  : 1.0 

7303 

ZPG  - AW 

Windtunnels  a)  synmetrical  flexible  nozzle,  b)  asymmetric  block  nozzle.  Both:  W - H . 1,22  m,  continuous, 
30  minutes  settling  time,  a)  PO  : 0.07  MN/m^  TO  ; 314  K.  b)  0.02  < PO  < 0,62  MN/m^,  339  < TO  < 352 
Dried  air,  dew  point  244  K.  2 < RE/m  X 10‘®  < 17. 

ALLEN  J.M.  1973a.  Evaluation  of  compressible-flow  Preston  tube  calibrations.  NASA  TN  0-7190. 
And  Allen  (1972),  end  private  communications. 

1 Tht  teit  boundary  layers  were  formed  on  the  flat  side  walls  of  the  two  wind-tunnels  by  expansion  through 
two-dimensional  nozzles.  For  a)  the  test  station  was  “about  5 m from  the  throat"  on  the  centre  line  of  the 
test  section  wallt  while  for  b)  it  was  “midway  of  the  test  section"  which  was  2.13  m long.  The  test  section 
walls  were  not  cooled  and  were  allowed  to  reach  equilibrium  temperature.  The  surfaces  were  smooth  to  0.8  pm. 

6 Wall  shear  stress  was  measured  using  a conmerclal  balance  (Kistler,  d • 9.27  mm)  as  described  by  Paros 
(lS70)i  and  a wide  range  of  Preston  tubes  (dj  from  1.3  to  48  mm)  were  used  as  the  principal  aim  of  the 
Investigation  was  to  calibrate  these.  For  case  a)  the  static  pressure  was  measured  at  orifices  on  the 
tunnel  sidewall  about  1.6  m upstream  of  the  test  station. 

7 Pitot  pressure  profiles  were  taken  using  an  asymmetric  FPP  for  which  hj  ■ 0.26,  hj  • 0.00,  bj  • 0.88  (E)  mn. 

8 The  wall  thickness  next  to  the  tunnel  wall  was  0.13  mm.  The  profile  normal  was  “a  few  cm"  upstream  of  the 

balance  centre,  no  adjustment  to  the  values  being  made  as  It  was  estimated  that  the  difference  would  be 

9 below  0.03  X In  CF.  The  static  pressure  was  assumed  to  be  constant  through  the  layer  and  equal  to  the 

10  value  calculated  from  Pitot  measurements  at  the  boundary  layer  edge.  No  Pitot  corrections  were  applied 

11  and  Sutherland's  viscosity  law  was  assumed.  The  author  tabulates  profiles  of  M and  H/UO  calculated  on  the 

12  basis  of  1so-energet1e  flow.  The  editors  have  replaced  this  assumption  with  the  van  Driest  / Crocco 
temperature-velocity  correlation  assuming  an  adiabatic  wall.  The  edge  total  state  has  been  arbitrarily  set 
at  the  tunnel  stagnation  conditions. 

13  The  profiles  presented  here  are  for  three  different  Mach  numbers,  the  sets  for  M • 2.3  (02)  and  H ■ a. 6 (03) 

14  covering  a range  of  Reynolds  number.  The  CF  values  associated  with  the  profiles  are  those  measured  with  the 
balance.  The  value  for  0301  Is  the  author's  extrapolation  from  other  measurements  at  that  Mach  number,  no 
balance  measurement  having  been  taken.  The  Preston  tube  results  are  not  presented  here  but  are  fully 
tabulated  In  the  source.  The  results  are  summarized  In  Allen  (1973b). 

§ DATA:  7303  0101-0306.  Pitot  profiles  NX  . 1.  CF  from  Balance. 

15  Editors'  comments 

This  experiment  providei,  together  with  Hopkini  I Keener  - CAT  6601,  the  principal  body  of  calibration  data 
for  Preston  tubes  at  high  Reynolds  numbers  and  moderate  Mach  number.  There  Is  no  Information  relating  to 
symmetry  or  cross  flow  In  the  tunnel  wall  boundary  layers  - all  profiles  except  0101  are  taken  in  an 
asyamietric  configuration  - and  whether  from  this  cause  or  another,  the  profile  characteristics  do  not  match 
typical  zero-prassure-gradlent  data  In  the  outer  region.  In  the  Inner  region,  transformed  wall  law  plots 
show  that  the  balance  readings  vary  by  at  least  ^ 15  * from  the  mean.  The  balance  Is  very  small  for  an 
experiment  on  this  scale,  and  correspondingly  very  difficult  to  use  (d  ■ 0.3  mmi  cf.  CAT  6601,  d « 50.8  mmi 
CAT  7302,  d • 368.3  mm). 

Experiments  comparable  In  range  are  Jackson  ot  al.  - CAT  6S0S,  Hopkins  A Keener  - CAT  6601  and  Winter  6 
Qaudet  - CAT  7302.  Mabey  et  al.  - CAT  7402  provide  flat  plate  data  for  comparison  and  contrast. 

Note  added  In  proof.  The  author  has  recently  obtained  fresh  CF  data  using  two  more  Kistler  balances, 
giving  values  about  lOX  higher. 

See  also  J.M.  Allen  (1976)  NASA  TH40-8291)  for  tests  with  a much  larger  balance. 
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CAT  T30i  AtLEN  BOUHDARY  CONDITIONS  AND  EVALUATED  DATA.  Si  UNITS. 


RUN 

MO  * 

TW/TR* 

RE02N 

CF  * 

H12 

H12K 

PP 

PC 

X 

ROD* 

PW/PD* 

RE020 

CO 

H32 

N32K 

TP 

TO 

RI 

TOO* 

3H  * 

D2 

PI2* 

H42 

02K 

UD 

TR 

7)030101 

I.N830 

1 .0000 

2.6469**04 

1.7600’-03 

2.8383 

1.2734 

9.174T"*0) 

9.1747"+03 

NM 

6.*91O'*0O 

t .0000 

4.0973*+04 

NM 

1.8212 

1.8110 

2.9962**02 

1.7S77"*02 

INFINITE 

3. 1000"*02 

0.0000 

5,U07"-03 

0.0000"*00 

0.0834 

6.2415"-03 

5.271l’+02 

2.9962**02 

73030201 

2. 3230 

1.0000 

9.0)9l*+03 

1.8240*-«3 

3.3693 

1.2412 

1,7143**03 

1. 7143**03 

NM 

2.2292'tOO 

1.0000 

l.S734**04 

NM 

1.8303 

1.8246 

3.2068**02 

1.6289**02 

INFINITE 

3.I900**C2 

0.0000 

«.0781*-O3 

0.0000**00 

0.0992 

1.0SSl"-02 

5.9495"*02 

3.2068**02 

73030202 

2.3190 

1.0000 

1.4131**04 

1.7600*-03 

1.3437 

1.2329 

2.8317**03 

2.8317**03 

NM 

3.*9T7*tOO 

1.0000 

2.4374**04 

NM 

1.8409 

1.6293 

3,2073**02 

1.6333**o2 

INFINITE 

3.3900"*02 

0.0000 

7.6764*-03 

0.0000**00 

0.0992 

9.7729*-0S 

5.9422**02 

3.2073**02 

73030203 

2.3180 

1.0000 

2.6212**04 

1.6260*>03 

3.3207 

1.2203 

5.6723'*03 

S.6723**0) 

NM 

7.2950"tOO 

1.0000 

4.5S64**04 

NM 

1.8473 

1,8367 

3.2074**02 

1.6340**02 

INFINITE 

3.3900"*02 

0.0000 

7.1132*-03 

0.0000**00 

0.0993 

8.9674*-03 

5.9409"*02 

).2974**02 

73030200 

2.3170 

1.0000 

3,8242**04 

:.3160*»03 

3.2998 

1.2099 

8.6007**03 

8.6007**03 

NM 

1.1044**03 

1.0000 

6.6430**04 

NM 

1.8335 

1.8434 

3.2075**02 

1.6348**02 

INFINITE 

3.3900**02 

0.0000 

6,84B9*-03 

0. 0000*400 

0.0998 

8.S8S8**03 

3,9397"*02 

3.2075"*02 

T303U2O3 

2.3210 

1.0000 

4.8313**04 

1.4690*>03 

3.3001 

1.2038 

1.1370**04 

1.1S70"*04 

NM 

t.4«92**0S 

1.0000 

8.4080**04 

NM 

1.8336 

1.8458 

3.2072**02 

1.6318**02 

INFINITE 

3.3900**02 

0.0000 

6.3279*-03 

0.0000**00 

0.1001 

8.16BO*-03 

3.9446**02 

3.20)'2’*02 

73030301 

4.6220 

1.0000 

2.6742**03 

1.0290*-03 

9.3638 

1.2453 

2.2276**02 

2.2278**02 

NM 

7.49«1**04 

1.0000 

l.O927"t04 

NM 

1.8386 

1.8267 

3.2234**02 

6.67bl**01 

INFINITE 

3.3200**02 

o.nooo 

S.9437*-03 

0.0000**00 

0.1366 

1.1691*-02 

7.3718**02 

3.2234**02 

73030302 

4.4000 

l.oooo 

4.2603**03 

9,8900*-04 

9.4668 

1.2427 

3.8044**02 

3.8044**u2 

NM 

1.2461**03 

1.0000 

t.7276"*04 

NM 

1.8611 

1.8268 

3.2239«*02 

6.7278**01 

INFINITE 

3.3200**02 

0.0000 

3.3934*-0S 

0.0000**00 

0,1366 

1.0B39*-02 

7.3649»*02 

3.2239**U2 

730303U3 

4.6120 

1.0000 

7.6086**03 

N. 0400*. 04 

9,4461 

1.2223 

7.4973**02 

7.497)"*02 

NM 

2.4926**03 

1.0000 

1.1796"*04 

NM 

1.8687 

1.8389 

3.2236**02 

6.6993**01 

INFINITE 

3.3200**02 

o.ouoo 

3.1793*-01 

0.0000**00 

0.1374 

9.843|>*03 

7.3687**02 

3.2236**02 

73030300 

4.6140 

1.0000 

1.1106*404 

6. 8300*. 04 

9.4239 

1.2087 

1,1130**03 

1,1130**03 

NM 

3.7189**03 

1.0000 

4.33)2**04 

NM 

1.8741 

1.8464 

3.2234**02 

6.6831**01 

INFINITE 

3.3200**02 

o.ouoo 

4,9146*-03 

0.0800**00 

0.1579 

4.2386*-03 

T.3T09"*02 

3.2234**02 

73030303 

4.4220 

1.0000 

1.4243**04 

8.6100*-04 

9.4120 

1.2007 

1,4812**03 

1.4812**03 

NM 

4.4852**03 

1.008U 

5.8198**04 

NM 

1.8771 

1.8308 

3.2234**02 

6.6761**01 

INFINITE 

3.3200**02 

0.0000 

4.76S0*‘'03 

0.0000**00 

0.1382 

5.6Sll*-03 

7.3718**02 

3.22)4**02 

7103030N 

4.6400 

l.OUOU 

1.6996**04 

8,4000*-04 

9.4387 

1.1932 

l.0110**03 

1,81 10**03 

NM 

6.2313**03 

1.0000 

6.9877**04 

NM 

1.8803 

1.833) 

3.2229'*U2 

b.634l'*01 

infinite 

3.3200**02 

0.0000 

4.6l31*-03 

0,000«*900 

0,1367 

8.4930*-U3 

7.5774**02 

3.2229*t02 

7303- 


TlOJOiOl  ALLEN 

profile 

TABULATION 

27 

HOINTS,  OELTA  AT  PuINT  25 

1 

r 

PT2/P 

P/PO 

TO/TOO 

H/MO 

U/UU 

T/in 

RhO/RHOl) 

1 

U.0000"»00 

1 ,0000"+00 

f*M 

0.94597 

0.00000 

o.oflono 

1.96869 

0.00000 

2 

1 ,0000"-04 

1 .7976"*no 

M*-* 

0.96140 

0. 41075 

0.53432 

1.69211 

0.31576 

i 

6.4000"'04 

1 .7895"+00 

NM 

0.96129 

0.409(11 

u. 51239 

1.69412 

0.31426 

1 . 1900"“1)1 

2.0645"+00 

NM 

0.96475 

0.46151 

u. 58957 

1.6319(1 

0.16126 

5 

^j.0«00"-.0l 

2.7784"+00 

N*' 

0.97210 

0.56774 

0.69540 

1.50025 

0.46352 

6 

8.8900"*01 

1.1448".00 

NM 

0.97511 

0.61176 

0.73712 

1.44216 

0.51105 

7 

1 .2700"-02 

1.4122"f00 

0.97767 

0.64711 

0.76600 

1.40031 

0.54702 

8 

1.6510". 02 

1.6806*700 

0,97958 

0.67484 

0.78874 

1.16606 

0.57719 

9 

2,0120"-02 

1.8784"t<)0 

I4M 

0.98104 

0.69591 

0.80559 

1.14001 

O.AOl  17 

10 

2.4130“-02 

4.0404*700 

0.98218 

0.71269 

0.81865 

1. 11948 

0.62044 

U 

l.i020"-02 

4.4746*700 

NP 

0. 98508 

0.75570 

0.65079 

1.26751 

0.67121 

12 

4.0640*.02 

4.7991*700 

hM 

0.98710 

0.76624 

0.87245 

1.21114 

0.70854 

U 

4.8260”.02 

5.0885*700 

NV 

0,98880 

0.81247 

0.89011 

1.20081 

0.74143 

14 

5.5«80""02 

5.4629*700 

0.99088 

U. 84516 

0.91  U7 

1.16157 

0.78151 

1% 

0. 1500". 02 

5.7411*700 

NV 

0.99215 

0.86882 

0.92649 

1.1171B 

0.81471 

16 

7.ll20"-02 

6.1010*700 

NP 

0.99411 

0.89806 

0.94411 

1.10522 

0.65425 

17 

7.B740"-02 

6.1189*700 

fiP 

0.99526 

0.91699 

0.95515 

1.08495 

O.efiOlo 

18 

8.6160"-02 

6.6414*700 

fjM 

0.99665 

0.94065 

0.96849 

1.06008 

0. 91160 

14 

9.1960"-02 

6.8526*700 

NM 

0.99757 

0.95656 

0.97721 

1.04365 

0.91614 

20 

1.0160"-0l 

7.0481*700 

NM 

0.99840 

0.97118 

0.96505 

1.02875 

0.95751 

21 

1.0922*.01 

7.1586*700 

NM 

0.99886 

0.97915 

0.98935 

1.02052 

0.96946 

22 

1.1684*. 01 

7.2465*700 

NW 

0.99922 

0.98581 

0.99271 

1.01406 

0.97895 

21 

1.2446". 01 

7.1647*700 

NM 

0.99969 

0.99441 

0.99715 

1.00552 

0.99168 

24 

1.1208". 01 

7.1825*700 

m 

0,99976 

0.99570 

0.99781 

1.00424 

0.99359 

0 2S 

1.1970"-01 

7.4420*700 

HM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

26 

1.4712". 01 

7.4420*700 

NM 

l.OOOOO 

1.00000 

l.OOOOO 

l.OOOOO 

l.OOOOO 

27 

1.5240"-U1 

7.4420*700 

NP 

1.00000 

1.00000 

l.ooono 

l.OOOOO 

l.OOOOO 

1NNU3 

VA4IAULE8  Y« 

M ASSUME 

PiPO  AND 

VAN  391E3T 

71010205  ALLEN 

PHOFILE 

tabulation 

26 

P01NT8.  DELTA  AT  PuINT  25 

I 

Y 

PT2/P 

P/PO 

TO/TOD 

M/MO 

U/UD 

T/TP 

Rho/rhoo 

1 

0.0000*700 

1 .0000*700 

NP 

0.94606 

O.OOOOO 

0.00000 

1.98516 

O.OOOOO 

2 

i.aooo‘«04 

2.1149*700 

HP 

0.96541 

0.47092 

0.59916 

1.61680 

0.37012 

1 

6,4000*«04 

2.1691*700 

NM 

0,96604 

0,47997 

0.60859 

1.60780 

0.17852 

4 

1.1400’-01 

2.4192*700 

NM 

0.96871 

0,51074 

0.64791 

1.56009 

0.41531 

5 

5.0800*.01 

1.2241*700 

NM 

0.97608 

0.62410 

0.74605 

1.42805 

0.52242 

6 

«.89U0’o01 

1.6214*700 

NM 

0.97921 

0.66954 

0.78417 

1.17174 

0.57186 

7 

1.2760*-U2 

1.8416*700 

NM 

0.9B086 

0.69124 

0.80121 

1.14252 

0.59830 

8 

l,6510*-02 

4.0511*700 

NM 

0.98216 

0.71521 

0.82016 

1.11567 

0.62151 

9 

2.0120*-02 

4.2565*700 

HM 

0.96176 

0.71589 

0,61602 

1.29064 

0.64775 

10 

2.4110’-02 

4.4816*700 

NM 

0.98521 

0.75786 

0.85216 

1.26414 

0.67400 

11 

1.1U20*«02 

4.4402*700 

NM 

0.98001 

0.00052 

0. 88210 

1.21421 

0.72648 

12 

4.0640*-02 

5,1084*700 

NM 

0.99011 

0.81126 

U. 90368 

1.17667 

0.76616 

11 

4.8260*«U2 

5.6047*700 

NP 

0.99172 

n. 85868 

0.92008 

1.14811 

0.80118 

14 

5.5880*»02 

5,9206*700 

NM 

0.99114 

0.88446 

0.91622 

1.11921 

0.63651 

15 

6.1500*"02 

6.2769*700 

NM 

0,99508 

0.91181 

0.95125 

1.08614 

0.87604 

16 

7.ll20*-02 

6,5651*700 

NM 

0.996J9 

0.91623 

0.9659B 

1.06456 

0,90740 

17 

7.8740*-02 

6.8019*700 

NM 

0,99744 

0.95411 

0.97591) 

1.04585 

0.91118 

18 

8.6l60*-02 

6.9615*700 

NN 

0.99811 

0.96619 

0,98247 

1.01155 

0,95058 

19 

9,1980*-02 

7,1178*700 

NM 

0.99878 

0.97801 

0.98864 

1.02181 

0.96751 

20 

1,0160*-01 

7,2465*700 

N« 

0,99931 

0.98751 

0,99150 

1.0)215 

0.98146 

21 

l,0922*-Ol 

7.1171*700 

NM 

0.99960 

0.99268 

0.99625 

1.00122 

0.98911 

22 

1,1684*-01 

7.1151*700 

HM 

0,99967 

0.99197 

0.99692 

1. 00594 

O.9V10I 

21 

1 ,2446*-0l 

7.1944*700 

NM 

0.99991 

0.99828 

0.99912 

1. 00169 

0.99741 

24 

1.1208*-01 

7,4122*700 

NM 

0.99998 

0.99957 

0.99918 

1 .00042 

0,99916 

0 25 

1.1970*-0I 

7.4182*700 

NM 

l.OOOOO 

1.00000 

1. 01)000 

l.OOOOO 

1.00000 

26 

1.4712*. 01 

7.4182*700 

HM 

1.00000 

1.00000 

1.00000 

1.00000 

l.OOOOO 

INPUT 

VAPIABLES  Y, 

M ASSUME 

PlPO  AND 

VAN  OBU3T 

7.103-r-2 


rjOJOini  ALLEN 

PHOFTLC 

TABULATION 

28 

POINTS,  delta  at  point  27 

I 

V 

PT2/P 

P/PD 

TO/IOD 

H/MO 

U/UD 

T/TO 

R80/R|l0l.'*U/Un 

1 

J.OOO'.l'AOO 

1 .OOOO’AOO 

NM 

0.41S72 

0.00000 

0. 00000 

4,82823 

0,00000 

2 

1 , aojo"-04 

2. l714"+00 

MM 

0.43509 

0.24124 

0.47456 

3.44855 

0.12140 

1 

6.400>)"-04 

2.t746"+00 

MM 

0.43512 

0.24145 

0.47471 

5.44726 

0.12153 

1 ,1400"-03 

2.1700"tOO 

tJM 

0.43715 

0.25682 

0.50425 

3.85441 

u. 13080 

5 

5.oeuo"*ui 

4.a505"t00 

NM 

0.45583 

0.34T88 

0.68487 

5,00624 

0,22448 

b 

8.8400"-03 

5.7400"t0U 

NM 

0.46085 

0.43894 

0.751 74 

2.778«6 

0.26336 

7 

1 .27l)0"-02 

6.4SU2**00 

NM 

0.46345 

0.46582 

0.75644 

2.63742 

0.28683 

S 

1.65l0"-il2 

7,1236"*0U 

nm 

0.46678 

0.44135 

0.7/8S1 

2.50420 

0.31018 

4 

2.0120“-02 

7,7498*t00 

NM 

0.46418 

0.51406 

0.79641 

2.40013 

0.33182 

10 

2.4130"*02 

8.3728*Tno 

NM 

0,47137 

0.53570 

U.B12S5 

2.30064 

0.3531  8 

11 

1.3020*-02 

4.8277"TOO 

NM 

0.47583 

0.58303 

0.84453 

2.04763 

0,40257 

12 

4.0640"*02 

I.m7"t01 

NM 

0.47918 

0.62203 

0,86770 

1,94542 

0.44541 

13 

4 ,S26P"-02 

1 .23B0"tOl 

NM 

0.98281 

0.68744 

0.88684 

1.8I70S 

0.48804 

14 

i.b8a0«-02 

l.UOO’tfll 

NM 

0.48440 

0.64061 

0.40272 

1,70860 

0.52834 

1^ 

6.35()0"-02 

1.48B5"T0l 

NM 

n. 48666 

0.72143 

0.41744 

1.60605 

0.57124 

16 

7.1120”-02 

1.60R7'tOI 

fjM 

0.48843 

0.75206 

0.42885 

1.52541 

0.60891 

17 

y,8740"-02 

1 .7276N01 

NM 

0.44018 

0,78170 

0.4.3446 

1.44541 

0. 65008 

16 

8.6360"-02 

l.8454“»81 

l|M 

0.44168 

0.80674 

0.94435 

1.37746 

0.68846 

1« 

4.3480"-02 

1 .4553"*01 

NM 

0.94244 

0.83247 

0.95722 

1 .32056 

0. 72486 

20 

1,0160"-OI 

2.flee3"+01 

NM 

0.444i5 

0.86153 

0.46587 

1.25688 

0.76847 

2.' 

1 .0422"-QI 

a.Rosa-Toi 

UM 

0.44548 

0.88548 

0.47278 

1.20555 

0.80692 

22 

1.16B4"-01 

2.3034*»01 

NM 

0.44615 

0.40588 

0.9781 1 

1.16580 

0.63400 

23 

l.2446'-01 

2.4o06“TPl 

»M 

0.44763 

0.43682 

0.98587 

1.10744 

0.84022 

24 

l,3206"-01 

2.5566"»01 

NM 

0.44837 

0.45565 

0.44031 

1,07385 

0.42220 

25 

1.3470*-D1 

2.6492"t01 

NM 

0.44402 

0.47274 

0.49417 

1.04454 

0.95177 

26 

1,4712"«U1 

2.7304"*in 

NM 

0.44457 

0.48788 

11.49745 

1.01447 

0.97841 

U 27 

1.5444'-01 

2.797l"+01 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

26 

1 .5621'-U1 

2.7483"t01 

l.UOOOl 

1.00022 

1.00004 

0.4446b 

1.00034 

INPUT 

VARIABLES  Y> 

M ASSUME 

PaPU  AND 

VAtl  DRIEST 

73030306  ALLE.N 

PRDEILE 

TABULATION 

28 

POINTS,  DELTA  AT  POINT  27 

I 

Y 

PT2/P 

P/PO 

TO/TOD 

H/HD 

U/UO 

T/TD 

PHOyRMODAU/UO 

1 

0.0000"+00 

1 ,00O0"T0O 

NA- 

0.91560 

0.90000 

9.00000 

4,85610 

0,90000 

2 

1.8000"-04 

3.216S*t00 

UM 

0.44460 

0.31185 

0.58614 

3.53263 

0,16542 

3 

6,4000"-04 

3,4436"T00 

NU 

0.94637 

0.32500 

9.60380 

3.45155 

0.17443 

4 

1.1900"*03 

4.0404'tHO 

NM 

0.45065 

0.35711 

0.64434 

3.25606 

9.14791 

5 

5.oaoo"«o3 

6.t654‘lOO 

NM 

0.46251 

0.45259 

0.74555 

2.71361 

9,27474 

6 

8.8900"-l)3 

7,2819«+00 

NM 

0.96727 

0,44526 

9.76245 

2,44605 

0.31148 

7 

1 .2T00"«02 

B.27T7"tOO 

HH 

0,47041 

0,53039 

9.80454 

2.32466 

9.34744 

8 

1.6510"-02 

4.275l’+00 

NM 

0.97410 

0.56336 

0.83254 

2.18344 

9.38121 

9 

2,0S20"-02 

1.0079't0l 

NM 

0,97639 

0.58853 

9.84364 

2.07414 

U. 49313 

10 

2.4130''<02 

1.0874't01 

NM 

0.97845 

0.61259 

0.66245 

1.48501 

9,41473 

11 

3.3020*-02 

1.2576*»01 

NM 

0.94229 

9.66978 

9.38399 

1.80466 

9.44120 

12 

4,0460"*02 

U1946"tOl 

NM 

0.48492 

9.69729 

9.40624 

1.68456 

9.53633 

13 

4.8260"*02 

t.5328'T0l 

NM 

0.9B723 

9.73211 

9.42128 

1.58353 

9.58174 

14 

5,58b0*«02 

l.6833'*01 

NM 

0,98945 

9.76832 

0.43541 

1.4822b 

9.63107 

15 

6.3500’*02 

1,8124'»01 

NM 

0,99114 

9.74806 

U. 44603 

1.40520 

9.67323 

lb 

7.ll20"-02 

1.4S43‘tOI 

NM 

0.99280 

0.32953 

9.45638 

1.32423 

0.71450 

17 

7.»740*-02 

2,07Tl*TOl 

NM 

0.94410 

0.35582 

9.46440 

1.26483 

9.75447 

18 

tt.6360‘-02 

2,19T4"t0l 

NM 

0.49526 

0.38982 

9.47153 

1.21657 

9.74853 

19 

9.3480*«02 

2,3461**01 

NM 

0.99657 

0.91073 

0.47459 

1.15660 

9.84688 

20 

I.0l60*-01 

2.4684**01 

NM 

0.99756 

0.93470 

9.46544 

1.11152 

9.38657 

21 

1.0922--OI 

2.5734"*0l 

NM 

0.99855 

0.45474 

0.44016 

1.07557 

9.42054 

22 

1.1684"-01 

2.6744**01 

NM 

0,99909 

9.97457 

0.44460 

1.04154 

9.45494 

23 

t.2446'>01 

2.7462**01 

NM 

0.99954 

0.93635 

0.44725 

1.02110 

0,47656 

24 

l.3208"-0l 

2,T400**01 

NM 

0.99482 

0.99463 

0.44845 

1.00826 

9.44074 

25 

l.3470"-0l 

2.809S**01 

NM 

0.44942 

0.99763 

0.44951 

1.00373 

9.44575 

26 

l.4732""01 

2.8150**01 

NM 

0.44448 

0.99935 

0.44487 

1.00103 

9.44884 

0 27 

l.5494*«0l 

2.8186**01 

NM 

1.00000 

1.00090 

1.00909 

1. 00900 

1.00900 

28 

l.5621"-01 

2,8184**01 

NM 

1.09000 

1.00000 

1.00900 

l.OOOOO 

1.00900 

INPUT 

variables  Y, 

H ASSUME 

R»PO  AND 

VAN  DRIEST 

7304-A-l 


H : 3.8  rising  to  4,5 
R THETA  X 10'^  : 6 - 50 
TH/TR  ! 1.0,  O.B,  0.25 

7304 

PPG 

AH-MHT-SHT 

Boundary  layer  channel.  Effectively  continuous.  H • 0.33  H ■ 0.272  m. 

0.1  < PO  < 1.1  MN/m^.  TO  : 336,  423  K.  Air,  dew  point  21B-233  K.  2 < RE/m  X 10’®  < 40. 

VOISINET  R.L.P.  and  LEE  R.E.,  1973.  Measurements  of  a supersonic  favourable  pressure-gradient  turbulent 
boundary  layer  with  heat  transfer  - Part  I,  Data  compilation.  NOLTR  73-224. 

And  Volsinet  and  Lee  (1972)  CAT  7202  with  associated  references,  Brott  et  al,  (1969) 

1-  The  tests  were  performed  In  the  purpose-built  channel  used  for  CAl  7202  and  described  In  that  entry. 

11  The  flexible  wall  was  set  to  give  a monotonically  accelerating  flow,  the  coordinates  being  given  In 
table  1.  and  the  resulting  pressure  history  In  table  2.  The  plate  surface  temperature  history  Is  given 
In  table  3.  (Tables  2 and  3 are  facsimiles  of  the  authors'  tables  2&.’l,'  The  Instrumentation  employed 
was  also  as  for  CAT  7202. 

8 The  relative  positions  of  profiles  and  well  measurements  at  any  one  station  were  again  as  for  CAT  7202, 
but  profiles  and  wall  measurements  were  made  at  an  additional  upstream  station  (X  ■ 1.194  m fur  profiles, 
1.270  m for  wall  measurements).  The  positions  at  which  differing  measurements  were  made  are  given  In 

6 table  4.  The  heat  transfer  measurements  In  the  AH  condition  were  made  to  ensure  that  the  wall  temperature 
had  been  adjusted  to  a practical  zero  heat  transfer  condition,  taking  Into  account  the  effect  of  nozzle 
region  heat  transfer, 

12  The  editors  have  accepted  the  Interpolations  and  corrections  made  by  the  authors,  tn  several  cases, 
differing  repeated  data  for  a single  Y-value  have  been  averaged.  The  edge  state  has  been  calculated 
from  the  static  pressure  and  temperature  data  with  the  Mach  number  at  presented.  The  authors  Interpolated 
the  CF  data  to  agrn  with  the  boundary  conditlona  'or  tha  measured  profiles,  and  these  are  the  values 
given  here.  The  editors  have  Intsrpolated  the  CQ  data  In  thair  original  form,  at  Stanton  numbers,  to 
match  the  profiles  on  the  basis  of  the  authors'  R THETA  values  alone.  No  heat  transfer  data  art  prasanted 
for  the  SHT  condition,  as  the  only  maasuremantt  were  at  a station  not  associated  with  a pruflla. 

13  The  profiles  presented  and  their  associated  Instrumentation  era  listed  In  table  B.  CF  data  Is  given  for 

14  all  while  CQ  Is  not  given  for  the  SHT  case  since  It  wes  not  effectively  measured. 

5 DATA:  7304  0101-1603.  Pitot  and  TO  profiles  measured  simultaneously.  NX  up  to  S.  CF  from  FEB,  CQ  from 
thermopiles  measured  separately. 

15  Editors'  comments 

The  remarks  made  In  the  first  three  paragraphs  of  § 18  CAT  7202  apply  agually  here,  except  that  In  this 
case  the  measurmaents  were  all  made  In  a fully  reflected-wave  flow-region.  Static  pressure  variation  along 
a normal  Is  therefore  found  to  be  small.  There  ere  no  properly  comparable  experiments,  but  similar 
pressure  histories  were  studied  by  Michel  (CAT  6902)  and  Thomas  (CAT  7401)  at  lower  Mach  numbers  and 
without  heat-transfer. 

Many  of  tha  profiles  display  characteristics  which  could  be  Interpreted  es  transitional  charactarlstlcs 
were  It  not  for  the  high  Reynolds  numbers. 


TABLE  1 NOZZLE  CONTOUR  COORDINATES 


t (meters) 

y (meters) 

X (meters) 

X (meters) 

y (meters) 

0.0000 

0.01016 

0.9144 

0,08534 

1.8034 

0.18263 

0,2794 

0.02128 

1.0668 

0,10312 

1.9812 

0.19939 

0.3810 

0.02784 

1.2446 

0,12319 

7.1B91 

0.21768 

0.6888 

0. 04697 

1.4224 

0.14276 

2.3368 

0.2.T952 

0.7366 

0.06591 

1.6002 

0.16154 

Facsimile  from  source  paper 

TABLE  2 

AVERAGE  NOZZLE  WALL-PRESSURE  AND  PRESSURE-GRADIENT  DISTRIBUTIONS 


1 dp  I 
I iw  , 1 

r ~ax-^meTer* 


X (maHw) 

'•A 

r ~ax~  ^meleri' 
—S 

1.016 

.98956-02 

-.16496-01 

1.041 

.9488E-02 

-.15576-01 

1.067 

.9103E-02 

-.14706-01 

1.092 

.87406-02 

-.IJBId-Ol 

1.118 

.6398E-U2 

~ 13086-01 

1.U3 

.fi07t>£*02 

-.12336-01 

1.166 

.7772E-02 

-.11626-01 

1.194 

.7485E-02 

-.10956-01 

1.219 

.7215E-02 

-.10316-01 

1.24& 

.6961E-02 

-.97096-02 

1.270 

.6722E-02 

-.91426-02 

1.29S 

.6496E-02 

-.86076-02 

1.321 

.62B4E-02 

-.61046-02 

1.346 

.6084E-U2 

-.76326-02 

1.372 

.5696E-02 

-.71886-02 

1.397 

.5719E-02 

-.67736-02 

1.422 

.5552E-02 

-.63656-02 

1.440 

.5394E-02 

-.60226-02 

1.473 

.52466-02 

-.56836-02 

1.499 

.S106E-U2 

-.536BE-02 

1.524 

.4973E-02 

-.50756-02 

1.549 

.4846E-02 

-.48036-02 

1.575 

.4729E-02 

-.45506-02 

1.600 

.46166-02 

-.43166-02 

1.626 

.45096-02 

-.40996-02 

1.651 

.44086-02 

-.38986-02 

1.676 

.4311E-02 

-.37126-02 

1.702 

.42196-02 

-.35396-02 

1.727 

.41316-02 

-.33796-02 

1.753 

.40486-02 

-.32316-02 

1.776 

.39676-02 

-.30926-02 

1.803 

.38906-02 

-.29636-02 

1.B29 

.38176-02 

-.28416-02 

1.654 

.37466-02 

- .27256-02 

1.660 

.36786-02 

-.26156-02 

1.905 

.36136-02 

-.25096-02 

1.930 

.35516-02 

-.24066-02 

1.956 

.34916-02 

-.23056-02 

1.981 

.34346-02 

-.22046-02 

2.007 

,33796-02 

-.21036-02 

2.032 

,33276-02 

-.19996-02 

2.057 

.32776-02 

-.18936-02 

2.063 

.3231E-02 

-.17836-02 

2.106 

.31B7E-02 

-.16676-02 

2.134 

.31466-02 

-. 15446-02 

2.159 

.31086-02 

-.14136-02 

2.164 

.30746-02 

-.12746-02 

2^210 

.30446-02 

-.11246-02 

2.23$ 

.30176-02 

-.96306-03 

2.261 

,29956-02 

-.76936-03 

2.266 

,29776-02 

-.60186-03 

7304-A-3 
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TABLE  4 

LOCATION  OF  MEASUREMENTS 

Wall  condition 


X-Statlon: 

m 

AH 

MHT 

SHT 

1.194  (P) 

P 

P 

1.270  (W) 

K K K 

K Q 

N 0 

1.44B  (P) 

P 

P 

P 

1.524  (W) 

K K K,  0 

K K,  0 

1.702  (P) 

P 

P 

P 

1.77B  (W) 

K 0 

K 0 

N 

1.905  (P) 

P 

P 

P 

1.981  (W) 

K K 

. Q 

K 0 

N 

2.057  (P) 

P 

P 

P 

2.134  (W) 

K 0 

K 0 

N 

2.286  (W) 

0 

KEY:  P - profile,  W 

- wall 

measurement,  K - CF  using  Kistler  FEB, 

N - CF  using  NOL  FEB 

, 0 - 

CQ  using  thermopile. 

TABLE  5 

PROFILE 

SERIES  PRESENTED 

CODE 

HT 

NX 

TTP 

FEB 

POO, 

TOD 

TW 

7304 

HN/n'^ 

K 

K 

0101-5 

AW 

5 

ECP 

Kistler 

0.1 

336 

291 

0201-5 

AW 

5 

ECP 

Kistler 

0.6 

336 

291 

0301-6 

AW 

5 

ECP 

Kistler 

1.0 

336 

294 

0401-5 

AW 

5 

FWP 

Kistler 

0.1 

336 

291 

0501-5 

AW 

S 

FWP 

Kistler 

0.5 

336 

291 

0601-4 

MHT 

4 

ECP 

Kistler 

0.1 

423 

293 

0701-4 

MHT 

4 

ECP 

Kistler 

0.5 

423 

295 

0801-4 

MHT 

4 

ECP 

Kistler 

1.0 

423 

299 

0901-5 

Ml  IT 

5 

FWP 

Kistler 

0.1 

423 

293 

1001-5 

MHT 

3 

FWP 

Kistler 

0.5 

423 

295 

iini-2 

SHT 

2 

ECP 

NOL 

0.1 

423 

90 

1201-4 

SHT 

4 

ECP 

NOL 

0.5 

423 

100 

1301-4 

SHT 

4 

ECP 

NOL 

1.0 

423 

120 

1401-3 

SHT 

3 

FWP 

NOL 

0.1 

423 

90 

1501-3 

SHT 

3 

FWP 

NOL 

0.5 

423 

100 

(Nominal  values) 
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CAT  7J0<*  VOISINtT  UOunDARY  CONDITIONS  AND  EVAlDAIEU  DATA,  31  UNITS. 


RUN 

VD  * 

Tll/TR 

PED2W 

CE  • 

H12 

U12A 

PN» 

PD* 

A * 

POD 

Pli/PD 

RLD2D 

CD  7 

H32 

>132* 

lift 

TO* 

RZ 

TOD 

SH  7 

m 

PI2* 

H42 

D26 

UD 

TR 

7JOUOI01 

3.0501 

0.9371 

2.2866*703 

1.2400"“05 

6.1913 

1.355R 

h.qn60“*02 

8.1374*102 

1 . 19«0"*U0 

1 .034(,"705 

1.0130 

6.7761*703 

0,0000"790 

1.6277 

1.7416 

2,9480"+02 

8.6043*101 

INFINITE 

3.41 1 3" 7 02 

0.0000 

t.7276“-03 

-1.7679"-01 

0.3326 

2.900l"-03 

7. 1604“+U2 

3. 1 460*11)2 

7A0R(MOZ 

4.0B62 

0.9660 

2.1197-703 

1.2200"-03 

7.5115 

1.1631 

5.9ea0"t02 

5,4458*102 

1 .0206*705 

0,9967 

6.9226*703 

0.0000*700 

1.8246 

1.7676 

2.9470"+92 

7,6011*101 

iNFiunc 

3.3661*702 

0.0009 

1.9991*-03 

-1,4544"-01 

0.2575 

I.6425*-03 

7.2371»+02 

1,1151*102 

7I0A01V) 

4.2954 

0.9615 

2.fli;2*701 

l.lt00*>03 

7,9558 

1.3720 

«.67iO"Ei)2 

4.6305*102 

l.70i0"+00 

1 .0346*705 

1.0092 

7.0463*703 

0.0000*700 

1.6269 

1.7680 

2.9440*+02 

7,2739*101 

INFINITE 

3.4115*702 

0.0000 

2.2572*-01 

-1.2041"-01 

0.2664 

4.2474*-03 

7.3451*192 

3.1324*102 

TJOROIO'I 

4.3673 

0.9S02 

2.0071*703 

1,0600*>D3 

8,6077 

1.3663 

4. 0160*102 

4.0614*102 

1,90S0"t0P 

1.0202*705 

0,9660 

7.3275*703 

0.0000*700 

1.6265 

1.7657 

2.9560*102 

6,9969*101 

INFINITE 

3.3933*702 

0.0000 

2.4721*»01 

-1.1616*-01 

0.2646 

4.8512*-U3 

7.3580*102 

1.1111*102 

TISROIOR 

4.4796 

0.9521 

1,9997*701 

1.0400*-03 

6.422A 

1.4029 

3.6750*102 

3.5569*102 

2.0570"*00 

1.0041*705 

1.0326 

7.5585*701 

0,0000*700 

1.8206 

1.7/93 

2.9530*102 

6.7465*101 

INFIMIf. 

3.1833*702 

o.onon 

2.6998*«05 

»9.4150“-02 

0.2513 

5.3114"-03 

7.3782*102 

3,1016*102 

7S04U?U1 

3.6616 

0.9299 

6.9606*703 

6.6200*-04 

6.5726 

1.2899 

3,9510*103 

3.9297*103 

1 .19«0“*00 

5.1042*705 

1.0954 

2.4138*704 

9.0000*790 

1.6412 

1.8113 

2.eeoo*io» 

8.1611*101 

INFINITE 

3.1666*702 

0.0000 

1.24aS*-01 

•1.9444*-UI 

0.2643 

2,0817*-03 

7,1269*102 

3,1036*192 

73040202 

4.1149 

0,9445 

7.3158*703 

6.1800*-94 

7.9016 

1.3052 

2.7610*103 

2,6502*103 

1.4480"400 

5.0164*705 

0.9757 

2.5229*704 

0.0000*700 

1.8416 

1.8060 

2.9440*102 

7.6855*101 

INFIMIF 

3.1712*702 

0.0000 

l.4660*-03 

*1.6486*-0I 

0.2342 

2.6939**03 

7,2328*102 

3,1005*102 

730NU2U3 

4.1125 

0.9423 

7.3906*703 

a.iooo*-04 

6.1481 

1.3036 

2,2170*101 

2,2064*103 

1.7020*700 

5.0367*705 

1.0048 

2.6155*704 

0.0000*700 

1.8395 

1.6054 

2,4080*192 

7.1231*191 

INFINITE 

1.1616*702 

0.0900 

1.6973*-01 

-1.3121*-01 

0.2205 

3.1459“-03 

7.2975*102 

3,0662*192 

73040204 

4.4378 

0.9454 

7.3047*701 

7,7900*-04 

6,9909 

1.3051 

1.8640*103 

1,9074*101 

1.901iO*700 

5.1066*705 

0.9772 

2.7045*704 

9.0000*700 

1.8423 

1,0059 

2,9400*192 

6,6661*101 

INFINITE 

1.5910*702 

0.0000 

1.8671*-63 

-1.2001"-01 

0.2304 

3.6173**01 

7,1728*102 

3.1096*102 

7304020N 

4,5217 

0.9512 

7.28*5*703 

7.7200"-94 

6,7977 

1.3190 

1,7110*193 

1,7008*105 

2.0570*700 

5.0649*705 

1.0072 

2,7957*704 

0.0000*700 

1.6163 

1,6009 

2,4440*102 

6,6425*101 

INFINITE 

1.1829*702 

0,0000 

2.0204*-03 

-1.0196“-01 

0.2339 

3,9276'*03 

7,3921*192 

3.1001*102 

73040301 

3.9022 

0.9426 

1.4099*704 

4.6500“-04 

6,4477 

1.2606 

7.7550*103 

7.6177*193 

1.1440*700 

1.0144*706 

1.0160 

4.2969*704 

0,0000*700 

1.6526 

1.6253 

2.9140*102 

8.3049*101 

INFINITE 

5.3597*702 

0.0000 

1.1224*-61 

•2.2654*-0l 

0.2454 

1.6245**9J 

7.1249»102 

3,0966*192 

73040302 

4.0996 

0.9434 

1.3636*704 

6.6500*-OU 

7.7956 

l.267.« 

5,6200*103 

5.7526*19! 

1.4400*700 

9.9664*705 

0.9769 

4,5174*+04 

0,0000*700 

1.8522 

1.6219 

2.9210*102 

7,7179*191 

INFINITE 

3.3660*702 

0.0900 

t,1192*-01 

-l.326T*-0l 

0.2277 

2.3613**01 

7,2211*102 

1.0962*192 

73040303 

4.1062 

0,9455 

1.1416*704 

6.7500*-04 

7,96*6 

1.2709 

4,4570*103 

4,4120*101 

1.7020*700 

9,9949*705 

1.0102 

4.7461*704 

0.0000*700 

1.6507 

1.6193 

2,9230*192 

7.1511*101 

INFINITE 

3.3672*702 

0.0900 

t.5S22*-01 

-■1.4381"-0I 

9.2t!e 

2.7666**03 

7.3011*102 

1.9914*192 

73040304 

4.4370 

0.9456 

1.1046*704 

6.6500*>04 

9.0517 

1.2663 

3.6950*193 

3,6077*193 

1.9050*700 

1,0164*706 

0.9704 

4,6264*704 

0.0000*700 

1.6549 

1.6211 

2. 9460*102 

6.6795*101 

INFINITE 

5,3467*702 

0.0090 

1.67S0*-01 

-1.2614*-01 

0.2213 

3.1682**03 

7.3767*192 

1.1150*192 

73040305 

4.5339 

0.4469 

1.2895*704 

6.5800"-04 

9.0176 

1.2791 

3.3610*193 

3.3711*10! 

2.0570*700 

1.0163*706 

0.9964 

4.9411*704 

0,0000*700 

1.6509 

1.6165 

2,9370*102 

6.6269*191 

INFIMTF 

3.3682*702 

0.0000 

I .7911"-01 

-1.0922*-01 

9.2101 

3.4214**03 

7,4012*102 

3,1046*102 

7304U4OT 

1.8639 

0,9267 

2,0201*701 

1.24DO*-Ol 

6,6126 

1.3764 

6,0850*102 

7,9742*102 

1.1940*700 

1.0079*705 

1.0139 

5,9670*701 

0,0000*700 

1.0224 

1.7664 

2,9060*192 

6,5165*101 

INFlNIir 

3.1914*702 

0.0900 

1.5660»-01 

-1.67l5*-0l 

0.2156 

2.7072"*01 

7.1477*192 

1.1291*102 

73040402 

4.0967 

0.9259 

1.9422*701 

1.2200*-0I 

7.6004 

1.3622 

5,5930*192 

5,6075*102 

1.4400*700 

9.7035*706 

0.9974 

6.2665*701 

0,0000*700 

1.6242 

1.7661 

2,6640*102 

7.7669*101 

INFINITE 

3.1661*702 

0.0000 

1.9158"-01 

-1.1906"»01 

0.2468 

3.5000**01 

7.2421*192 

3. 1149*102 

73040403 

4.2668 

0.9250 

1.9916*701 

1,1100*-01 

7.6226 

1.3667 

4,5460*192 

4.4934*102 

1.7020*700 

9.4549*704 

1.0121 

6.6601*701 

0.0000*700 

1.6250 

1.7662 

2,6660*102 

7,2626*101 

INFINITE 

1.1969*702 

0.0900 

2.2691*«01 

-1.2S62»-01 

0.2662 

4.2409"*01 

7,3261*192 

3,1201*192 

73040404 

4.4001 

0.9327 

2,0052*701 

1.0600*-01 

6.5560 

1.3957 

1.9150*192 

3,9601*102 

1.9050*700 

1.0161*795 

0.9666 

7.2514*701 

0.0000*700 

1.6259 

1.7146 

2.6980*102 

6,9516*191 

INFINITE 

1.1670*702 

0.0900 

2.4651"-01 

-1.0920*-0t 

9.2655 

4.6225**01 

7,3557*192 

3.1971*192 

7304U403 

4,4756 

0.9251 

1.9749*701 

1,0400’-01 

6.1436 

1.3972 

1,5620*192 

1.4997*102 

2.0570*700 

9.7491*704 

1.0262 

7.2908*701 

0,0000*700 

1.6195 

1.7795 

2,6660*192 

6,7549*101 

INFINITE 

1.1616*702 

0.0000 

2.6612*o01 

-9.6710*-02 

9.2771 

5.2069**01 

7,3752*102 

3,1002*192 

7304-U-2 


CAT  7304  VOI91NLT  BOUNDARY  CONDITIONa  AND  EVALUATED  DATA,  31  UNITS, 


RUN 

vD  * 

TW/TR 

RED2N 

CF  * 

H12 

HI2H 

PH* 

PD* 

X • 

POO 

PW/PD 

RCD2D 

CO  * 

H32 

MJ2K 

T4* 

TO* 

RZ 

TDD 

9H  * 

D2 

PI2* 

H42 

D2X 

JD 

TF. 

7TQ“uSul 

5.601 J 

0.9334 

7.3633**03 

8.6200* 

-04 

6.7211 

1,2945 

3.8270"*05 

3,77ib"*o3 

l,1040*tOU 

4.950b"*01) 

1 .0142 

2.21S2**04 

0.0000" 

«uo 

i.aulu 

1 .81  15 

2.925C'*u2 

8.4589*  tOl 

INEINITF. 

5.3994**02 

P.OOOU 

1.1981*-03 

-1.8440“ 

-01 

0.2020 

2.01  75"-U3 

7.1()70"*«2 

1.153b"»u2 

7J04050? 

4.1561 

0.O303 

7.4249",o3 

8.3400” 

.04 

7.9547 

1,3048 

2. 7010"*03 

2. 7223"tu3 

1 ,4480*4.CO 

S.0791**05 

0.9922 

2.4586**04 

0.0000" 

*00 

1.8434 

1.8109 

2.8790"*02 

7.b53b*'*01 

INElNirt 

3.3649**02 

0.0000 

1 ,4648*-03 

-1.6381* 

-01 

0.1951 

2,d509"-03 

7.2422"*u2 

3. 0935*402 

7304O5V3 

4.3301 

0.9316 

7.2355"*n3 

8.1000" 

• 04 

8.2050 

1.3104 

2.1600"*03 

2.1440**o5 

I.70i0*t00 

5.0077"*05 

1.0075 

2.5525**04 

0.0000* 

♦ 00 

1,8420 

1.8067 

2,8830"*02 

7. 097  7 *♦01 

INEINITF. 

5.S714"*02 

O.OUOO 

l.ft886*-03 

-1.3108* 

-01 

0.2171 

i.l33J“-U3 

7.3142"*02 

3.0946*402 

73040504 

4.4555 

0.9376 

7.3190"*03 

7.7900* 

-04 

9.0274 

1.2453 

1,8340”*03 

1 .8B06"+Oi 

l.OOSfl'tOfl 

5.1474**05 

0.9752 

?,7156*t04 

O.OOOO* 

♦ 00 

1.8551 

1.8313 

a.4860"fo2 

6.7537*401 

INFINITE 

3,5566"*(12 

O.OUOO 

1 .3477*-03 

-1.1849* 

-01 

0.2144 

3,5163"-03 

7.3414**02 

3.07/9"*o2 

73040505 

4,4962 

0.9349 

6.9313**03 

7.7200* 

-04 

8.7853 

1.3007 

I.b490“*u3 

1 ,6286**03 

2.0570**00 

4.6410**05 

1.0126 

2.6015**04 

0.0000* 

♦ 00 

1.8425 

1.8063 

2.8840**U2 

6,o730"*01 

infinite 

3,3653**02 

O.OUOO 

1.9692*-03 

-1.0274* 

-01 

0.1990 

3,8250"-o3 

7.3640»*02 

3.o847*+02 

73040601 

3.6656 

0.7557 

2.8969**03 

1.4100* 

-03 

4.0252 

1.3e03 

8,2730**02 

B.0hl2*402 

l.l<»40*»00 

1,0216**05 

1.0263 

7.0218**03 

1.0687* 

-04 

1.8168 

1.7860 

2.94b0**02 

1 ,O599"+02 

InriNIIF 

4,2277**02 

O.OOOU 

2.5031*-05 

•2.3243" 

-01 

0.7849 

3.606S*-U5 

7.9794**02 

3.8982"+02 

73000602 

4.1071 

0.7586 

?.6622**03 

1.2700* 

■ 03 

4,4162 

1.3644 

5.8720"+o2 

5.9530"*o2 

1,4460**00 

I,04l6*+n5 

0.9664 

7.5861**03 

a. 5240* 

-05 

1.6217 

1.7870 

2.9460<*o2 

9 ,6543"90t 

INFINITE 

4,2224**02 

O.OOOU 

3.0082*.03 

-2.1150* 

-01 

0.8143 

4.8366*-U3 

B,0910"+02 

3.e837"t02 

73040603 

4,2792 

0.7576 

2.8336**03 

1.1700* 

-03 

4.9708 

1.  '.697 

4,71bO**U2 

4.7202*402 

1.7020**00 

1.0329**05 

0.9991 

7.9752**03 

8.1360* 

-05 

1.8230 

1.7662 

2.9370**02 

9. 0548*401 

INFINITE 

4.2216**02 

O.OoOO 

5.4629’-03 

-1.4256* 

-01 

0.8299 

5.4727"-0S 

8, 1641**02 

3.87b7“to2 

73040604 

4,5035 

0.7646 

2.7559"*03 

1.1300* 

• 03 

5,1585 

1.3887 

3./040"*o2 

3.5425**02 

2.0570**00 

l.0297"*D5 

1.0456 

4.4326**03 

7.5180* 

-05 

1,6159 

1.7768 

2.9800>*02 

8.4093*401 

INFINITE 

4.2520**O2 

0.0000 

4.i797*-03 

-1.3643" 

-01 

0.8192 

o.767l*-0T 

«,2«02**U2 

3.8972*402 

73J4070T 

3.9016 

0.7636 

9.5017*+03 

9,3500* 

• 04 

4.6772 

1.2947 

3.9090**U3 

S.B62''"T0S 

l.l«40**00 

5.139?**05 

1.0119 

2.3731**04 

7. 8230* 

-05 

1.8352 

1.8075 

2,96bO**U2 

1 .0419*4112 

INFINITE 

4.214l«t02 

0,0000 

1 ,7061*-03 

-2.4392“ 

-01 

0.0627 

2.'>377'-03 

7.9850*+02 

3.8842*402 

73040702 

4.1372 

0,7652 

9.1942**03 

9.1)000* 

• 04 

5.8435 

1.2996 

2.7450«*03 

2,b575*403 

1.4460**00 

5.1647**05 

0.9674 

2.460a**04 

6.9300* 

-05 

1.8367 

1,8059 

2,9720**02 

9.5492*401 

INFINITE 

4,2239**02 

0.0000 

2.0152*-03 

-2.0841* 

-O' 

0.66(15 

i.2566*-03 

e,1059**02 

3.6»30*4u2 

73040703 

4,3245 

0.7644 

9.1791"t03 

8.5500* 

■ 04 

5.7946 

1.3114 

2.2080**O3 

2.2157*403 

1.7020**00 

5.1364*705 

0,9965 

2.6436**04 

9.4660* 

• 05 

1,8366 

1.6026 

2.95B0*»O2 

8.b930"*Ol 

INFINITE 

4.2155**02 

0.0000 

2.3700"-03 

-1.7642* 

-01 

0.6876 

3,866B"-03 

6,1766**02 

3.8696*102 

73040704 

4.5534 

0.7693 

8.9410**03 

8.3000* 

>04 

6.1979 

1,3154 

I.b8l0**03 

1 .6637*403 

2.0570**00 

5,1774*105 

1.0104 

2.8050**04 

6.0770* 

-05 

1.8345 

1.7989 

2.?720*+02 

e.l788*t01 

INFINITE 

4.2166**02 

O.OOOO 

2.8076*-05 

-1.3343* 

-01 

0.6830 

4,7654*-03 

8,2654*t02 

3.6633*402 

73040A01 

3.9245 

0,7778 

1.6470**04 

7.6600" 

-04 

4.6932 

1.2629 

7,b740'fU3 

7.5090*403 

1.1640"*00 

l,OS04*+O6 

1.02S0 

4.t870**04 

6.6070* 

-05 

1.8461 

1.822? 

2.9630*tU2 

1.0131*402 

INFINITE 

4.1336**02 

0.0000 

1.4777*-03 

-2.5788* 

-01 

0.5727 

2.1963“-03 

7.9199*+02 

3.6092*402 

73040602 

4.1436 

0.7749 

1 .6616**04 

7,6000* 

• 04 

6.1936 

1.2619 

5,53b0**03 

5.6768*403 

1.4460**00 

1.0494**06 

0.9748 

4.5629**04 

6.2620* 

-05 

1.8501 

1.8218 

2.9490*tU2 

9.3169*401 

INFINITE 

4.1391**02 

0.0000 

1.7817*-0S 

-2,1579* 

-01 

0.5744 

2.e6J7"-03 

8.029P  + 02 

5. 8055*402 

730406U3 

4.3476 

0.7605 

1 .6031**04 

7.4100* 

• 04 

6,0149 

1.2701 

4,3680**O3 

4.3161*403 

1.7020*t0C 

1,0359**06 

1.0074 

4,7534**04 

5.4960* 

-05 

1.8496 

1,8186 

2.9500**02 

6.6144*401 

INFINITE 

4.1183"*02 

0.0000 

2.0662*>O3 

-1,7344* 

-01 

0.6132 

3.3529"-03 

8,0908"*02 

3.7796*402 

73040604 

4.5727 

0.6093 

1,4656**94 

7.1800* 

• 04 

6,8210 

1.2781 

3,2950*t03 

3.2953*403 

2.0970“*00 

1.0436**06 

0,9999 

4.*025"*04 

4.7130* 

-05 

1.6467 

1.8152 

3.0360*402 

7.9025*401 

INFINITE 

4.0950**02 

0.0000 

2.S486*-03 

-1.3025* 

-01 

0,5993 

4.0273*-03 

8.1502*902 

3.7513*402 

7304-B-3 


CAT  7}04  VOISINET  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  31  UMTS. 


RUN 

MD  * 

TW/TR 

RED2N 

CF  • 

H12 

H12K 

PN» 

PO* 

X * 

POD 

PW/PO 

RED2D 

CO  • 

H32 

N32K 

TR* 

TO* 

RZ 

TOD 

SH  * 

D2 

PI2» 

H42 

02K 

UD 

T« 

TlOAOROl 

y.86Rb 

0.7404 

3.0272*403 

1.4100" 

-03 

3.8271 

1,1604 

8.2690"*02 

8.1185*702 

1. lRA0*+00 

1.0330"t05 

1.0185 

7.2190*403 

1.1275* 

-04 

1.8181 

1.7875 

2.91tO"t02 

1 .0678*702 

INFINITE 

4,a639"*«2 

0.0000 

2.5608*-03 

-2.4286* 

-01 

0.8443 

3,6508“-03 

B.0150*tU2 

3.9315*702 

ZlOWOfO? 

4. 1164 

0.7429 

2.9291"+;3 

1.2700" 

-03 

4.6U60 

1.3691 

5.7B60"+02 

5.8653*702 

l.ltaaC‘400 

1.03Be"+0S 

0.9865 

7.6622*403 

9.0520* 

-05 

1.8219 

1.7875 

2.8950‘t02 

9.6472*701 

INFINITE 

4,2I4l"t02 

0.0000 

3.0727"«03 

-2.2058* 

-Ot 

0.8589 

4.6550*-03 

8.1064*702 

3.6941*702 

710A0R01 

4.3173 

0.7531 

2,8904*403 

1.1700* 

-01 

4.5778 

1.3766 

4.6170*702 

4.5154*702 

t.74j0*«0« 

l.0376"Y0S 

1.0225 

8.2958*403 

8.2210* 

-05 

1.8196 

1.7810 

2.920(1*702 

8.9332*701 

infinite 

4.233S*«02 

0.0000 

3.6398*-03 

-1.9116* 

-01 

0.8686 

5.5671"-03 

8.1814*702 

3.8771*702 

7J0409UA 

4.4122 

0.7S19 

2.9231*403 

1.1400* 

-03 

4.9297 

1.3791 

5.9470*702 

3.9900*702 

l,V050*+00 

1.0343*+05 

0.9892 

8.5569*403 

8.2960* 

-05 

1.8222 

1.7831 

2.9290*702 

8.6788*701 

INFINITE 

4.24T0’702 

0.0000 

4.0273*-03 

-1.7132* 

-01 

0,9047 

6.3778"-03 

0.2415*702 

3.8955*702 

73040VOS 

4.SI0S 

0.7496 

2.8738*403 

1.1300* 

-01 

5.0134 

1.3852 

5.6770*702 

3.5454*702 

«.057«*+0O 

i.oaoo"*o5 

1.0371 

8.6932*403 

7.9880* 

-05 

1.8161 

1.7779 

2.9010*702 

8.3297*701 

INFINIIE 

4,2227"702 

0.0000 

4.2383*>03 

-1.4168* 

-01 

0,8374 

6.7831*-U3 

8.2543*702 

3.8702*702 

7304100) 

3.9226 

0.7494 

9.8746*403 

9.1500* 

-04 

4,5004 

1.2892 

5.8090*703 

3.7728*703 

I.I440"+00 

S.1641“+05 

1.0096 

2.4267*404 

8.3170* 

-05 

1.8373 

1.8099 

2.9230*702 

1.0381*702 

INFINITE 

4.2327*+02 

0,0000 

1.7672*-03 

-2.5797* 

-01 

0.7293 

2.5935*-03 

8.0152*702 

3.9005*703 

7304I0U2 

4.1721 

0.7530 

9.4149*403 

9.0000* 

-04 

5.5726 

I.29S4 

2,6920*703 

2.7442*703 

I,44e0't00 

5.2279"A0S 

0.9810 

2.5409*404 

7.2910* 

-OS 

1.8374 

1.8075 

2.9160*702 

9.4007*701 

INFINITE 

4.2l27«f02 

0.0900 

2.0687*-03 

-2.1668* 

-01 

0.6933 

1.2817»-03 

0.1104*702 

3.8724*702 

73041003 

4.3595 

0.7527 

9.4683*403 

8.5500* 

-04 

5.5849 

1.2949 

2.1280*705 

2.1333*703 

I.70«0«»00 

5.1729*»05 

0.9975 

2.7273*404 

6.7850* 

-05 

1.8408 

1.B078 

2.9140*702 

8.7872*701 

INFINITE 

4.2ies*t02 

0.0009 

2.4748*-03 

-1.8478* 

-01 

0.7360 

3,9684*-03 

8.1955*702 

3.8714*702 

73041004 

4.462S 

0.7555 

9,2389*403 

8.4000* 

-04 

6.2408 

1.3025 

1.7940*705 

1.8672*703 

l,R050"*00 

5.1S83*Y05 

0.9608 

2.7651*404 

6.6960* 

-05 

1.8404 

1.8056 

2.9280*702 

8.4825*701 

INFINITE 

4.227l«*02 

0.0000 

2,6579*-03 

-1.6040* 

-01 

0.7667 

4,4630*-U3 

8.2410*702 

3.8757*702 

7304I0OS 

4.6027 

0.7523 

8,8996*403 

U.IOOO* 

-04 

6.1769 

1.3002 

1.6550*705 

1.6092*703 

Z.OSTO'fOO 

5,2e9l*»05 

1.0161 

2,7874*404 

6.5490* 

-05 

1.8366 

1.8025 

2.9020*702 

8,0430*701 

INFINIIE 

4.2121*402 

0.0000 

2.7856*-03 

-1.3735* 

-01 

0.6911 

4,7057*-03 

8,2762*702 

3.0577*702 

7304-B-4 


CAT  TIOM  VOiaiNtT  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  31  UNITS. 


RUN 

40  • 

TK/TR 

FE02N 

CF  7 

HI2 

M12K 

PH« 

PD* 

» * 

FOP 

PW/FO 

RE020 

CO  • 

H32 

N32K 

lP» 

TD* 

RE 

TOO 

SN  7 

D2 

PI2* 

H42 

02K 

UD 

TM 

730AUUI 

4.1051 

0.2337 

5,7452*703 

2.1000"”03 

4.0196 

1.3376 

5.7I60*+O2 

5.9561**02 

I.A«d0**OO 

1.0394*705 

0.9597 

4.2470*703 

NM 

1.4057 

1.7894 

9.0910"+Ol 

9.6785"901 

INEIMIE 

4.2299*702 

0.0000 

1.2514*-03 

-1.4S40*“01 

1.0038 

4.5104*-03 

e.0972"+02 

3,8906*902 

73a<UtV2 

4. 3312 

0.2374 

4. 3246*703 

l.B400**03 

3.7073 

1.3624 

«,6090'»U2 

4.5039“*02 

1 ,7n?(i-tOO 

1.0534*705 

1.0233 

4.i.102*703 

NN 

1.7957 

1.7792 

9,277(1*  + 01 

8. 9((  (13*901 

1’  E 

4.2502*702 

0.0000 

3.8325*>03 

-:,?507*-0l 

0.9426 

b.l94»*-03 

4,2124*902 

3.9012*902 

73U4120I 

4.1241 

0,2330 

2.7443*704 

1.43Su*703 

5.1203 

1.2896 

2.49JC"tU3 

2,4242*903 

I.AAbO’tOO 

5.0601*705 

0.«522 

2.5929*704 

NN 

1.42?. 

1.8051 

9.0560*901 

9.6014*901 

INFINirC 

4.2242*702 

0.0000 

2.ll75*-03 

-2.4020*-01 

0.8444 

3.16Sl*-03 

4.1022*902 

3.4665*902 

73041202 

4.3481 

0.2429 

2.4339*704 

1.3500*-03 

4.3234 

1.3165 

2.1410*903 

2.0405*903 

I. 7020*700 

5.1309*705 

1.0391 

2.4414*704 

NM 

1.6143 

1.7950 

9.4240*901 

8.7179*901 

INFINITE 

4.2291*702 

0.0004 

2.4211*-03 

•1.2213*«0t 

0.4441 

3.7449**03 

6.2147*902 

3.8799*902 

73041203 

4.5014 

0.2321 

2.8054*704 

1.3400*-03 

5.0707 

1.3047 

1.4640*903 

1.8540*903 

1.0050*700 

5.3034*705 

1.0043 

3.0123*704 

NM 

1.4178 

1.7979 

6,9450*901 

8.3380*901 

INFINITE 

4.2134*702 

0.0000 

2.RlSl*-03 

•1.0236**tfl 

0.8323 

4.2343**03 

4.2419*to2 

3.4419*902 

73041204 

4.4114 

0,2324 

2.4326*704 

l,3500'-03 

5.1300 

1.3054 

1,4440*903 

1.4309*903 

2.0570**00 

5.4194*705 

1.0105 

.1.1633*704 

NM 

1.4196 

1.7992 

6.9530*901 

8.0009*901 

INFINIIE 

4.2032*702 

0.0000 

3.0890*>03 

-8.9940"-02 

0.4403 

4.4324**03 

4.2705*902 

3.6492*902 

73041301 

4.13*3 

0.3234 

3.7442*704 

1.1930*-0S 

4.9156 

1.2592 

5.5750*903 

5.5750*903 

1.4440*700 

1.0175*704 

1.0000 

4.4454*704 

NM 

1.6415 

1.8207 

1.2430*902 

9.5885*901 

INFINITE 

4,244«*702 

0.0000 

2.0214*>03 

-•l.S229*-Ul 

0.7335 

2.9745**0! 

4.1247*902 

3.9029*902 

73041302 

4.3617 

0.2554 

4.4527*704 

1,1220"-US 

4.5542 

1.2832 

4.2340*tU3 

4,1074*903 

1.7C.,v*700 

1.0245*704 

1.0312 

5.0400*704 

NM 

1.4301 

1.8101 

9,4420*901 

8.5075*901 

INFINITE 

4.1175*702 

(1,0000 

2.252«*>03 

-1.273«*-0l 

0.8090 

3.2430**03 

4.1032*902 

3.7778*902 

730411U3 

4.5095 

0.2407 

4.7571*704 

1. 1100*. 03 

5.5929 

1.2779 

3.7200*903 

3.7200*903 

1.0050*700 

1.0494*704 

1,0000 

5.3024*704 

NM 

1.8340 

1.4143 

9,4310*901 

8,4379*901 

INFIMIE 

4,2754*702 

o.ooou 

2.5122*-03 

.1.1046*. 01 

0.7554 

3.(>424**US 

4.3053*902 

3.9167*902 

73041304 

X..5041 

0,2544 

4.1822*704 

1.1200"-OS 

5.5874 

1,2705 

3.2940*903 

3,3584*903 

2.0570*700 

V. 4144*705 

0,4604 

4.4940*704 

NM 

1.8371 

1.8152 

1,0010*902 

6,3375*901 

INFINMF 

4.2224*702 

0,0000 

2.5743*-03 

>4, 4430*. 02 

0,8209 

3.9574**03 

4,2532*902 

3.4702*902 

73041401 

4.3171 

0.2211 

9,7940*703 

1,4400*. 03 

3.1033 

1.3405 

4,5670*902 

4.4404*902 

1.7020*700 

1.0244*705 

1.0244 

9.4044*703 

NM 

1.794? 

1.7795 

4,4440*9(11 

9,0089*901 

INFINIIE 

4.2549*702 

(1.0000 

4.2769*«03 

-l.4424*.01 

1.0725 

'j, 4051**03 

4,2154*902 

3.9097*902 

73041402 

4,4549 

0.2249 

4,1819*703 

1,5000*. 03 

3,4719 

1.3817 

3,7140*902 

3.7556*902 

1.9050*700 

1.0273*705 

0.9649 

0.4038*703 

NM 

1.7834 

1.7479 

8,7930*901 

8.5410*901 

INFINITE 

4.2441*702 

0.0000 

4.5797*-03 

.l.2265*-01 

1.1194 

4,0996**05 

6,2740*902 

3.9099*902 

73041403 

4.5527 

0.2141 

0.7557*703 

l.4100*-03 

3.2540 

1.3649 

3,5530*902 

3,4174*902 

2.0570*700 

1.0541*705 

1.0390 

1.0024*704 

NM 

1.7859 

1.7491 

6,5140*901 

4.2621*901 

INFINITE 

4.2415*702 

0,0000 

((.9«05*-03 

.l.09d7"«01 

1.0926 

(..5455**03 

4,3071*902 

3.9044*902 

73041501 

4.3704 

0.2*44 

2.9503*704 

l,3500'V.03 

4.2474 

1.3252 

2,1520*903 

2.1014*903 

1.7020*700 

5.1497*705 

1.0240 

3.1045*704 

NM 

1.8077 

1.7494 

9.1430*901 

4.6439*901 

INFINITE 

4.1747*702 

0.0000 

2.797**-M3 

.l.3044*-01 

0.8848 

3.9854**03 

6,1569*902 

3.4324*902 

73041502 

4.5114 

0.2442 

2.1995*704 

l,340O*-0S 

5.2479 

1.3336 

1,6940*903 

1.7490*903 

1.9050*700 

5.1955*705 

0.9599 

2.9174*744 

NM 

1,8079 

1.7482 

1,1120*902 

8,3004*901 

INFINITE 

1, 2093*702 

0.0000 

2.R35i*-03 

.1.134T"-0I 

0.9508 

'(.3140**03 

6.2415*902 

3.4579*902 

73041503 

4.4143 

0.2529 

2.5870*704 

l,3500*-03 

4,8191 

1.3154 

1.5400*943 

1.5600*903 

2.0570*700 

5.2934*705 

1.0000 

3.1395' 70a 

NM 

1.8101 

1.7917 

9.80/0*901 

6.0425*901 

INFINITE 

4.2350*702 

0.0000 

3,1843*-03 

-9,4460*-02 

o.9;:o3 

4.7034**03 

6.3040*902 

3.4782*902 

EV*l.U/lTtO  DATA  - PRESSURE  BASED  REFERENCE  FLOP 


RUN 

D?PO 

02PP 

H12PD 

HUPH 

H32PD 

H32PM 

H42PU 

H42PN 

RE02P0D 

RED2PWD 

REDPPOR 

HE02PWN 

DSTAR 

73040301 

1,1130“. 03 
1.1007"-03 

6.6935 

t.6679 

1.6513 

1.6529 

0.2474 

0.2472 

4,2671**04 
4, 2707**04 

1.3998**04 
1 ,4009"+04 

7.3629»-03 

7304030^ 

l.iSlF“-03 
1.3716“. 03 

7.4733 

7.4606 

1.6536 

1.6516 

0.2256 

0.2258 

4.5853"*04 
4.5809*  mo 

1, 3984**04 
1.3970"*04 

1,0256"-02 

73040303 

1.54fcl*.03 
1,5361*. 03 

8.1147 

6.1115 

1.8502 

1.6509 

0.2195 

0.2194 

4.7S5I"*04 

4.7369"*04 

1.3179"*04 

1.1384**04 

1.2461"-02 

73040304 

1.6436". 53 
1.7256*. 03 

6.6177 

6.6271 

1.8565 

1.8544 

0.2190 

0.2192 

4.8855**(i4 

4,8802**04 

1,3200**04 

1,3186**04 

1,4867"-(i2 

7304030S 

1.7435*-03 
1.7477*. 03 

а.  9611 

б. 9622 

1.8511 

1.8508 

0.2098 

0.2099 

4.9539**04 

4.9532**04 

1.2928"*04 

1.2926**04 

1.6146"-02 

73041301 

2.0231*»03 

2.023t*.o3 

4.9161 

4.9161 

1.8415 

1.8415 

0.T336 

6.7336 

4.6710**04 

4.8710**04 

1.7522"*li4 

1.7522**04 

9,9458"»o3 

7304I30E 

2.3?46“-.)3 

2.181i*.03 

4.9341 

4.9264 

1.6280 

1.8331 

0.8192 

0.8183 

4,9B29“*u4 

4,9887**04 

4,4623**04 

4.4074**04 

1.0750*-02 

73041303 

2.5122*«03 
2. 5122*. OS 

S.5«25 

5.5925 

1.6360 

1.6360 

0.7556 

0.7556 

5,3096**04 

5.1090**04 

4.7629**04 

4,7629**04 

1.4050"-02 

73041304 

2. 5998*. 03 
2, 0325*. 01 

5.2924 

5.2960 

1.8386 

1.8374 

0.8115 

o.suo 

5,0475**04 

5.0441**04 

4,2254**04 

4,2225“*U4 

1,1942"-o2 

7304-C-I 


730A0J01 

VOISIMET 

profile 

TABULATION 

35 

POlNTSi  DCUTA  AT  POINT  25 

I 

Y 

P72/P 

P/PO 

TO/TOO 

H/Ht) 

U/UP 

T/IO 

rhofrhoo*u/uo 

1 

O.OOOO" 

900 

1.0000* 

♦ 00 

1.01602 

0.86883 

0,00000 

0,00000 

3.51480 

0.00000 

2 

6.3000* 

•05 

1.S5«5* 

900 

1.01802 

0.8T969 

0.17353 

0.31330 

3.25980 

0.09764 

3 

1.9000* 

-04 

1.8229* 

900 

1.01602 

0.69117 

0.24763 

0.43190 

3.03710 

0.14477 

4 

2.1600* 

-09 

2.9167* 

900 

1.01602 

0.69926 

0.30850 

0.51810 

2.62040 

0.16701 

5 

2.9200* 

-09 

3.0899* 

900 

1 .01602 

0.90989 

0.36134 

0.5664U 

2.63370 

0.22666 

6 

5.2100“ 

-04 

3.8669* 

900 

1.01802 

0.92109 

0.41392 

0.64770 

2.44660 

0.26920 

7 

9.9600’ 

-09 

9.3456* 

900 

1.01602 

0.92662 

0.44262 

0.076110 

2.34700 

0.2942b 

a 

9.7600* 

-04 

9.7626* 

900 

1.01602 

0.93062 

0.46644 

0,70100 

2.26440 

0.31556 

9 

1.2070* 

-03 

5.0144" 

900 

1.01602 

0.93382 

0.46013 

0.71530 

2.21950 

0.32809 

10 

1.9630* 

-03 

5.2718* 

900 

1.01802 

0.93797 

0.49372 

0.72660 

2.17760 

0.34059 

It 

1.7176* 

-03 

5.5456" 

900 

1.01602 

0.93977 

0.50777 

0.74100 

2.12960 

0.35422 

u 

1.9960* 

-03 

5.8164* 

900 

1.01602 

0.93974 

0.S2I36 

0.75190 

2.07990 

0.36602 

13 

2,2760* 

-03 

6.0817" 

900 

1.01602 

0.94411 

0.SS4I6 

0.76360 

2.04360 

0.3607-9 

19 

2.9260* 

-03 

6.2111" 

900 

1.01602 

0.94120 

0.54033 

0.76710 

2.01550 

0.16746 

IS 

5.1230* 

•03 

8.5416* 

900 

1.01602 

0.96055 

0.64126 

0.84230 

1.72520 

0,49701 

16 

7.7420" 

-03 

1.0774* 

♦01 

1.01629 

0.97273 

0.72479 

0.89170 

1.51360 

0.59672 

17 

1.0030" 

-02 

1.2623* 

♦ Ol 

1.01476 

0.97924 

0.78723 

0.92210 

1.37200 

0,68201 

IS 

1.2629" 

•02 

1.4442" 

901 

1.01303 

0.98559 

0.64416 

0.94670 

1.25770 

0.76253 

19 

1.5420" 

•02 

1.6012" 

♦01 

l.OttIO 

0.99160 

0.69037 

0.96510 

1.17490 

0.63055 

20 

1.7986" 

-02 

I.TS30* 

♦«l 

1.00937 

0.99498 

0.92736 

0.97800 

1.11220 

0.68757 

21 

2.0460" 

•02 

1.8417" 

♦ 01 

1.00764 

0.99640 

0.95681 

0.96700 

1.06410 

0.93463 

22 

2.2716" 

-02 

1.9150" 

♦01 

1,00529 

0.99810 

0.97616 

0.99300 

1.03480 

0.96469 

23 

2.3073" 

•02 

1.9236" 

♦01 

1.00499 

1.00035 

0.97640 

0.99470 

1.03360 

0.96717 

24 

2.5469* 

-02 

1.9792" 

♦«1 

1.90244 

0.99699 

0.99260 

0.99770 

1.00990 

0.99033 

D 2S 

2.7854" 

•02 

2.0071" 

♦ 01 

1.00000 

1.06000 

1.00000 

1. 00000 

1.00000 

1.00000 

26 

3.0549* 

-02 

2.0170* 

♦ Ol 

0.99715 

0.99739 

1.00246 

0.99930 

0.99370 

1.00277 

27 

3.2990* 

•02 

2.0249* 

♦01 

0.99460 

0.99680 

1.00448 

1.00050 

0.99210 

1.00303 

2S 

3.5303* 

•02 

2.0261" 

♦ Ol 

0.99277 

0.99963 

1.00482 

1.00110 

0.99260 

1.00127 

29 

3.6227" 

-02 

2.0265* 

♦ 01 

0.99033 

0.99996 

1.00538 

1.00130 

0.99190 

0.99971 

30 

4.0795* 

-02 

2.0317* 

♦ Ol 

0.96615 

0.99996 

1.00619 

1.00150 

0.99070 

0.99691 

31 

4.3261" 

•02 

2.0319" 

♦ 01 

0.96319 

1.00069 

1.00674 

1.00210 

0. 99080 

0.99431 

32 

4.6007* 

•02 

2.0314* 

♦01 

0.96615 

1.00199 

1.00613 

1.00250 

0.99260 

0.99579 

33 

4.8397* 

-02 

2.0314" 

♦ 01 

0.96636 

1.00179 

1.00613 

1.00240 

0.99260 

0.99610 

34 

5.0305* 

-02 

2.0344" 

♦ 01 

0.98208 

1.00142 

1,00689 

1.00240 

0.99110 

0.99326 

33 

5.2796* 

• 02 

2.0408* 

♦ 01 

0.97414 

1.00203 

1.00651 

1.00310 

0.96930 

0.98773 

INPUT  VAPIABIEI 


V,U/UD»T/Tt>,P/PW 


7304-C-2 


TJOilOiOi  VOtSlIlET 

PHOriLE 

TANULAT JON 

57 

POINTS,  delta  at  PuINT  42 

I 

y 

PT2/P 

P/PO 

TO/TOO 

H/MD 

U/IJO 

T/TD 

PhD/PhOU*U/UD 

1 

o.oooo'yoo 

1 ,oo''0"yoo 

0.47894 

0.88778 

u.nooou 

o.onooo 

1.78470 

0.00000 

i 

b.3000"-05 

1 .243#"+00 

0.47844 

0.07136 

0.13834 

0.28140 

3,57060 

0.07152 

i 

1 ,4000"»04 

1.5739“y00 

0.47844 

0.88083 

0.20288 

0.37270 

3.17470 

0.10784 

H 

2.1b0O"-O« 

2,02*4"t00 

0.47644 

0.0414b 

0.25745 

0.45480 

3.17730 

0-14138 

5 

3.4300"-04 

2.«4«0"  + <l0 

0.47644 

0. 40582 

0.32712 

0.55780 

2.40550 

0.10744 

b 

OtbSUO’-Ob 

3.35T3"+00 

0.47644 

0.41373 

0.18225 

0. 80240 

2.78510 

0.21282 

7 

5.7200"*04 

3.7283"+00 

0.47644 

0.41870 

U. 38564 

0.b3030 

2.87140 

0.21050 

S 

7.4900"-04 

4.0775"tno 

U. 47644 

0.42384 

0.40633 

0.85400 

2. 54080 

0.24883 

u 

1.0540"-03 

4.5121"+no 

0.47644 

0.42088 

0.43062 

0.88  020 

2.44510 

0.26633 

10 

l,2830"-03 

4.7b73"700 

0.476*4 

0.43080 

0.44423 

0.b4400 

2.44080 

0.27780 

II 

l,5b20“-03 

5.0072"i00 

0.47644 

0. 43301) 

0.45665 

0.70850 

2.34230 

0.28843 

12 

2.04b0"-03 

5,50«0"t00 

0.47644 

0.43784 

0.48155 

0.73000 

2,24610 

0.31033 

ti 

2,b030"-O3 

B.4Sn3"*00 

0.476*4 

0.44035 

0.50147 

0.74780 

2.22250 

0,32882 

10 

3.0350"-03 

b.3045"*oo 

0.47644 

0,44178 

0.51874 

0.78180 

2.15870 

0.34508 

15 

3.b2a0‘-a3 

b.7SSl"*U0 

0.47644 

0.44832 

0.53822 

U. 77830 

2.04110 

0.38382 

lb 

4.1270’-03 

7.1258"y00 

0.47694 

U. 44081 

O.SSUOS 

0.74080 

2.03b20 

0.37432 

17 

4.b«b0“-03 

7.5347"tH0 

0.47694 

0.45234 

0.57110 

0.80340 

1.48140 

0.34817 

18 

5.0b7o"-U3 

7.834i"yilO 

0.47644 

0.45434 

0.58314 

0.81270 

1.44230 

0.40877 

19 

5.7020"-03 

e.2730"70o 

0.47733 

0.45844 

0.04012 

0,62440 

1.88710 

0,42846 

20 

b.l340''>03 

8.54B4"t00 

0.47763 

0.45788 

0.81255 

0.83280 

1.84750 

0.44058 

21 

b.71B0"-03 

4,0007"*fl0 

0.47802 

0.48028 

0. 82758 

0,84250 

1.80220 

0,45721 

22 

7,l7b0"-03 

4.3bbB”"0U 

0.47831 

0.45484 

0.O4044 

0.80480 

1.75740 

0.47243 

23 

7.7»5fl*-05 

4.7443"t00 

0.47870 

0.48182 

U.b5u20 

0,85411) 

1.71400 

0.44055 

24 

6.7250"-03 

1 .0480*901 

0.47424 

0.48321 

Il,b744b 

0.074)0 

1.85110 

0.51787 

25 

4.5360"-03 

1.I058"  + ''1 

0.47478 

0.07082 

0.84435 

0.88500 

1.8UI40 

0.54147 

2b 

1.0223"-n2 

1 .1553"901 

0.48027 

0.47280 

0.7155b 

U. 84350 

1.55420 

0.56174 

27 

l.l4b8“-02 

1.2404<9P1 

0.48105 

0.47705 

0.74271 

0.40750 

1.44300 

0.54812 

28 

1.2*41»-i)2 

1.3332"+ni 

0.48143 

0.48054 

0.77040 

0.42080 

1.42870 

0.83374 

24 

1.4033**02 

1 .4014"901 

0.48271 

0.48314 

0.74124 

0.42440 

1.38120 

0.88181 

30 

1.5431*-02 

1 .48br*(ll 

0.48354 

0.48627 

0.81550 

0.90010 

1.32450 

0.84585 

31 

l.b34b‘-02 

1 .5477"*01 

0.48417 

0.48832 

0.8327b 

0.40710 

1 .24400 

u. 72046 

32 

1.7«44“-02 

1 .b321“9(ll 

0.48515 

0.44107 

0.85584 

0.45b)0 

1.24840 

0.75465 

33 

l.U885"-02 

1 .b87B"+01 

0.48583 

0.4424? 

0,87074 

0.48110 

1.21470 

0.77730 

34 

2.04b0*>(l2 

1 .7724*901 

0.48681 

0.44481 

0.84310 

0.48450 

1.17840 

u. 81188 

35 

2,1425*-U2 

1 .8182*901 

0.48754 

0.44483 

0.4047b 

0.47240 

1.15830 

0.83045 

3b 

2.2847*-02 

1.8857*901 

0.48877 

0.44484 

0.42184 

0.47780 

1.12510 

0. 85411 

37 

2.43'lb**u2 

1.4481*901 

0.44004 

0.44750 

0.4373b 

0.48320 

1.10020 

0.88475 

38 

2.5544"-02 

1 .4402*901 

0.44101 

0.44810 

0,44/67 

0,48b40 

1.08140 

0.40228 

34 

2,7427*-02 

2.0543*901 

0,44247 

0.44463 

0,06438 

0.44110 

1.05880 

0.43180 

40 

3,128(I*>U2 

2.1 !40«901 

0.44570 

1 .uOOOl 

U. 48330 

0.44610 

1.02820 

0,46850 

41 

3. 3422". 02 

2.1851*901 

0.44785 

1.00033 

0,44404 

0.44880 

1 .00450 

0.48727 

D 42 

3.b487*.U2 

2.2108*901 

i.unooo 

1.00000 

I.IIOOOO 

1.00000 

1.00000 

1.00000 

43 

4.052b"-02 

2,2305*901 

1.00332 

0.44441 

1.00457 

l.OAltlH 

0,44240 

1.01151 

44 

4,3472"-02 

2.2340*901 

1.00587 

0,44445 

1.00538 

1.00120 

0.44170 

1.01510 

45 

4.5«3b"-02 

2,2377*901 

1,00772 

0.4443b 

1.00625 

l.OllllO 

0.48480 

1.01422 

4b 

4,7443“-02 

2,2401*901 

1.00488 

1.00111 

1.00674 

I.0O2I0 

0.44070 

1 .01845 

47 

5.07ll"-02 

2,2381*901 

1.00723 

1.00131 

1.00634 

1.00210 

0.44180 

1 .01784 

48 

'J.2«70"-(12 

2,2335*901 

1.01240 

1.00180 

1.00527 

1.00210 

0.44370 

1.0214a 

44 

5.57bb*>n2 

2,2313*901 

1.01544 

1.00223 

1.00477 

1.00220 

0.44440 

1.02284 

50 

5.7721"-02 

2.2304*901 

1.01671 

1.00212 

1.00458 

1.00220 

0.44530 

1.02375 

51 

b.l044"-02 

2.2322*901 

1.01458 

1.00271 

1.00447 

1,00250 

0,44510 

1 .02210 

52 

«. 3411*. 02 

2. 2335*901 

1.01270 

1.00340 

1.00527 

1.00240 

0.44510 

1 .02043 

53 

b.bl54’.U2 

2.2278*901 

1.01473 

1. 00354 

1.00348 

1.00270 

0.44750 

1 .02505 

54 

b,8b04*-02 

2.2284*901 

1.01876 

1.00388 

1.00421 

1.00280 

0,44720 

1 .02448 

55 

7. 0777". 32 

2.2252*901 

1.02325 

1.00387 

1.00335 

1.00270 

0.44870 

1 .02735 

5b 

7. 3851". 02 

2. 2213*901 

1.02814 

1.00448 

1.00245 

1.00280 

1 .04070 

1 .03024 

57 

7.b3b5".02 

2.2147*901 

1.03048 

1.00380 

1.0U2I0 

1 .00240 

1 .114080 

1.03233 

INPUT  VAPUDLLS 


T.ll/iJD.T/Tn.P/PH 


?30<-C’-3 


730«03fi  j 

VU13I  iri 

'•koftle 

TABULATimi 

55 

POINTS,  delta  at  PuINT  3T 

I 

Y 

PT2/P 

P/PI) 

T0/T411 

H/MD 

0/un 

T/ID 

HhO/HHOi/'J/UO 

1 

0.0000" 

♦ 00 

1 .4ono"  + 40 

1.VIU20 

O.44U04 

U.UOOno 

o.onooo 

4,06750 

0.00040 

2 

O.3000" 

-05 

1 ,1562"*U0 

l.oin?n 

0.87084 

0.10683 

0,21 190 

3.93420 

0.05401 

J 

1.4000" 

-04 

1.5100"+40 

1 .01020 

0.68050 

0.18356 

0.35240 

3.06580 

0.09654 

4 

2.  lOOd" 

-04 

2.0700"+P« 

1.01020 

U.H9246 

0.24969 

0.461 30 

3.41320 

0.  13651 

5 

3.4400" 

-04 

2.aiS4"t(i« 

1.01020 

O.OOolO 

0.31609 

0.55770 

3.1 1300 

0. IP098 

(1 

5.72(10" 

-04 

3.5748"»00 

1.01020 

0.91587 

0,3561 1 

0,61210 

2.921A0 

0.21165 

7 

8.2S00" 

-04 

4.05ai*+nu 

1.01020 

0.921«5 

0,38577 

0.64520 

2.79736 

0.23300 

V 

i.oaou’ 

-03 

4.3456"tnu 

1.O1020 

0.92294 

0.40126 

0.66190 

2.72140 

0.24574 

4 

1.4000" 

-03 

4,7l62"^0(l 

1.01020 

0.92619 

0.42036 

0.68230 

2.63460 

0.26162 

10 

2,0450" 

-05 

5.2an4"+ilU 

1.01020 

0.92957 

0.44497 

0.70690 

2.52380 

0.28295 

U 

2.4770" 

-03 

s.5ae7"*4o 

1.01020 

0.93342 

0,46200 

0.72370 

2.45280 

0.24806 

12 

3.iaso* 

-03 

6. l509*tOU 

1.01020 

0.93782 

0.48705 

0.74650 

2.34920 

0.321U1 

13 

4.0010" 

-03 

6.7l52"  + «ll 

1.01020 

4.94138 

0.51084 

0.76670 

2.25260 

0. 14183 

14 

4.4580" 

-01 

7.n357*»ll« 

t. 01020 

0.94417 

0.52387 

0.77761) 

2.20330 

0,35653 

1% 

5.0670" 

-03 

7.4391"i4U 

1.0IU20 

0,94690 

0.53980 

0. 79020 

2.14280 

0.37252 

1» 

6.0580" 

•03 

8.nB58"*no 

1.01020 

0.95158 

0.56441 

0,60690 

2.05400 

0.19784 

17 

7. 0400" 

-01 

8.7987**60 

1.01020 

0.95544 

0.59813 

0.62720 

1.96350 

0,42559 

IS 

8.0140" 

-03 

9.4782"*40 

I.U102A 

0.96U2T 

0.61401 

0.64310 

1.88540 

0.45174 

19 

9.1820" 

•03 

1.6280"*4l 

1. 01020 

0.96457 

0.64082 

0.65980 

1.6OU20 

0.48244 

20 

1.0P25" 

-02 

1 ,0978"f01 

t.Ulu20 

0.96619 

0.66327 

0.67300 

1.71240 

0. 50407 

21 

I.IMIT" 

-02 

1.I746*»01 

1.0U980 

0.97225 

0.68713 

0.88640 

1.66410 

0.53786 

22 

1.2T84" 

-02 

1.2630*«01 

1.U0934 

0.97580 

0,71359 

0,90600 

Ir89o70 

0.57114 

23 

1.3957* 

-02 

1.3351“*01 

1.00694 

0.97912 

0.73446 

0,91040 

1.51650 

0.59784 

24 

1.5554" 

-02 

1.4221“»ni 

1.V4454 

0.98239 

0.75869 

0.92170 

1.47510 

0.63020 

25 

1.6204" 

-02 

l.4844"«01 

1.00628 

0.96349 

0.77463 

0.92654 

1.41640 

0.65194 

2o 

1.7691" 

-02 

1.5444"«01 

1.0U788 

0.98626 

0.  79716 

0.93770 

1.38300 

0.68336 

27 

1,8783" 

-02 

1 .6321“*41 

1.04748 

0,96736 

0.61481 

0.94420 

1.34280 

0.70841 

2S 

2.0434" 

■02 

1.7324"*(11 

1,00697 

0.99054 

0.64034 

0,95400 

1.26180 

",74518 

29 

2.3025" 

-02 

l.8764*«01 

1.04616 

0.99384 

0.67538 

0.96610 

1.2I60U 

0.79087 

30 

2.5413" 

-02 

1 .9840*«01 

1.0AS46 

0.99612 

0.90078 

U. 97430 

l,164«u 

0.63715 

31 

2.7927" 

-02 

2.('8«6“401 

1.00465 

0.99777 

0.92476 

0.96140 

1.12620 

0.87546 

32 

3.0391" 

-02 

2.1789"*1'1 

1.04394 

0.99654 

0.94501 

0.98680 

I.O9U40 

0,90855 

33 

3.2860* 

-112 

2.2591“*1H 

1.00313 

0.99960 

0.96262 

0.99150 

1.U6090 

0.91781 

34 

3.5522" 

•02 

2.3294*  + ii1 

1.04232 

1.0004 8 

0.97761 

0.99540 

1.03630 

0.96276 

35 

1.7503" 

-02 

l.3716**41 

1.44172 

1,00070 

0.98680 

0.99750 

1.02180 

0.97789 

36 

4.0321* 

-02 

2.4112"*01 

1.04061 

1.00066 

0.90516 

0.99940 

1,00850 

0.99176 

0 37 

4.2862* 

-02 

2.4342"*01 

1.04000 

I.OOOOO 

1.00000 

1,00040 

I.OOOOO 

l.OOOOli 

36 

4.5885" 

-02 

2.459U*«0| 

0.94909 

1. 00001 

1.00516 

1.00130 

0,99230 

1.00615 

39 

4.8247* 

-02 

2.4633**C1 

0.99638 

1.00043 

1.00609 

1.00150 

0,49090 

1 .04906 

40 

5.0838" 

-02 

2,4685*+61 

0.09758 

0.99979 

1 .00716 

1.00140 

0,98680 

1.01044 

41 

5.1200* 

-02 

2,4704**C1 

0.99545 

1.00122 

1.00755 

1. 00220 

0.984110 

1.00633 

42 

5.5308" 

-02 

2.47ll**0| 

0,99444 

1.00115 

1.U6TT1 

1.00220 

0,98410 

1.00781 

43 

5. 8458* 

-02 

2.4T31*t61 

0.99232 

1.00130 

l.UOHIl 

1.00240 

0,98870 

1.00647 

44 

6.0388" 

-02 

2.4748*T01 

0.99O50 

1.00164 

1.00647 

1.00260 

0,98640 

1.00473 

45 

4. 1589" 

-02 

2,4T03*T61 

0,99535 

1.00222 

1.00755 

1.00270 

0,99040 

1.40771 

46 

6. 6027" 

•02 

2,4764*tOl 

0.99535 

1,00062 

1.00756 

1.UD200 

0.48400 

1.00844 

47 

6.6466" 

-02 

2,4694**41 

0.99646 

1,00170 

1.00735 

1.00240 

0.49020 

1.40674 

46 

7.0410* 

•02 

2.4743*T01 

0,99586 

1.00423 

1,00754 

1.00370 

0,94240 

1.00720 

49 

7.3215* 

•02 

2,449.1*»61 

0,99677 

1,00331 

1.00714 

1.00320 

0.99180 

1.00522 

50 

7,7940* 

-02 

2,46lt*741 

1,00616 

1.00181 

1.00562 

1.00310 

0.99580 

1.01415 

51 

6.2436* 

-02 

2,4546*t61 

1.01394 

1,00344 

1.00426 

1.00260 

0.99670 

1.01994 

52 

8.6677* 

•62 

2,4543*701 

1,01424 

1,00442 

1.00421 

1.00310 

0.99780 

1.01961 

53 

9.2111* 

-02 

2.4S19"t61 

1,01647 

1.00548 

1,00170 

1.00350 

0.99980 

1.02043 

54 

4.6914* 

-02 

2,4404**01 

1,03041 

1.00586 

I.UOIIO 

1.00320 

1.00380 

1.02979 

55 

1.0194* 

-01 

2.4354*7«1 

1. 03596 

1.00466 

i.onoid 

1.00250 

1.00440 

1 .01400 

INPUT  VAPltriLCS 


r,u/uo,T/Tn,p/p« 


730<I030<I 


VOISINET 


PROFILE  TABULATION 


•56  POINTS,  delta  AT  PUIHT  Hi 


1 

Y 

PT2/P 

P/PR 

To/TOn 

M/MR 

U/UD 

T/TD 

RhO/HmOU*U/UD 

1 

U.OOUO’TOO 

1 ,0000"YOO 

0,97040 

0.86732 

0.00000 

0.00000 

4.25230 

o.oooou 

2 

6.3000"-05 

1 .1404"t00 

0.97040 

0.87354 

0.09857 

0,20090 

4,15410 

0.04693 

1 

6.90UO*-05 

1 .2455"+fl0 

0.97040 

0.87654 

0,12822 

0.25850 

4.07400 

0.06164 

1 

E.RIOO'-OA 

1 .RSna'TOO 

0.97040 

0.69349 

0.21115 

0.44130 

3.64470 

0. 11750 

S 

3.4100"-04 

2.5357'tOO 

0.97040 

0.90214 

0.28017 

U.516A0 

3.40260 

0.14759 

6 

4.4400*>04 

2,969l*»00 

0.97040 

0.90835 

U. 31032 

0.55960 

3.25190 

0.16699 

7 

5.2t00"-04 

S.25TI*y00 

0.97040 

0.91127 

0.31045 

0.55650 

3.15340 

0.18058 

S 

6.7100*>04 

l.T109"»00 

0.97040 

0.91641 

0,35533 

0.61840 

3.02550 

0.19513 

9 

6.5100"-04 

l,9948“t00 

0.97040 

0.92241 

0.37100 

0.63760 

2.95360 

0.20945 

10 

1 .0030*-03 

4,2213*t00 

0.97040 

0.92252 

0.35101 

0.65050 

2.58720 

0.21874 

11 

1.2570'-01 

4,44O7"t0O 

0.97040 

0.92212 

0,39428 

0.66260 

2,82420 

0.22767 

U 

1 ,61}A*-01 

4.A039*a00 

0.97040 

0.92666 

0.41222 

0.65250 

2.74120 

0.24161 

13 

2.0190"-03 

5.l467"6fl0 

0,97040 

0.91166 

0.42545 

0.70010 

2,67010 

0.25444 

14 

2.4260*-03 

5.4S51“t00 

0.97040 

0.91450 

0.44244 

0.71430 

2.60650 

0.26593 

IS 

2.6120‘*a3 

5.7S62*tOO 

0.97040 

0.93711 

0.45405 

0.72640 

2.54930 

0.27651 

lo 

1.34|0*-03 

6.1525*600 

0.97040 

0.94026 

0.47275 

0.74290 

2.46940 

0.29194 

IT 

4,00lO«.03 

6.5401"600 

0.97040 

0.94155 

0.45874 

0.75660 

2.39650 

0.30637 

IS 

4.6560*-03 

7.0070*600 

0.97040 

0.94117 

0,50710 

0,77080 

2.30560 

0.32400 

19 

S.42I0">03 

7.4571*600 

0.97060 

0.94592 

0.52455 

0.75540 

2.24160 

0.34007 

iO 

6.l610''>nS 

5,0670*600 

0.97115 

0.95031 

0,54709 

0.50290 

2.15350 

0.36204 

21 

7,4A4O’-01 

8,7151*600 

0.97156 

0.95496 

0.56997 

0.61950 

2.06850 

0.35512 

22 

5.1440"-01 

9.131 1*600 

0,97244 

0,95799 

0.59101 

U. 83400 

1.99130 

0. 40728 

23 

9.1600‘-n3 

1,0000*601 

0.97312 

0.96176 

0.61297 

U.S4B30 

1.91520 

0.43102 

24 

1,0176"-02 

1.0621*601 

0.97370 

0.96246 

0.63265 

0.85910 

1.64470 

U. 45357 

25 

1.1621*>02 

1.1435*601 

0.97445 

0.96694 

0.65759 

0.57400 

1.76650 

0.45214 

26 

1.2992". 02 

1.2243*601 

0.97515 

0.97102 

0.68141 

0.58720 

1.69510 

0.51049 

27 

1.42U"-0? 

1.2970*601 

0.97611 

0,97455 

0.70218 

U. 59810 

1.63590 

0.53559 

26 

i. 5405*. 02 

t.l4’7"601 

0,97690 

0.97713 

0,72160 

0.90761) 

1.58110 

0.56077 

29 

1,6700". 02 

1 ,4425*601 

0.97765 

0.95011 

0.74205 

0.91720 

1.52/50 

0.58694 

30 

1.5151*. 02 

1 .5406*601 

0.97875 

0.98456 

0.76766 

0.92900 

1.46450 

0.62057 

St 

2. 0155". 02 

1.6556*601 

0.95001 

0.95821 

0.79737 

0.94100 

1.39270 

0.66216 

12 

2. 1175*. 02 

1. 5142*601 

0,95176 

0,99182 

0.B35U1 

0.95450 

1.30750 

0.71693 

S3 

2. 5765*. 02 

t ,9400*601 

0.95341 

0.99411 

0.56423 

0.96450 

1.24550 

0.76154 

14 

2. 5212*. 02 

2.0521*601 

0.95496 

0.99571 

0,85946 

0.97220 

1.19m7u 

0.80152 

IS 

1.0515*. 02 

2.1518*601 

0.95612 

0.99553 

0.91130 

0.97790 

1,15150 

0.83762 

l6 

1.1105*. 02 

2.2525*601 

0.95806 

0,99690 

0.93285 

0.98370 

1.11200 

0.87406 

17 

1,5577".02 

2.1101*601 

0.99971 

0.99592 

0,94912 

0.95H50 

1.05470 

0.90194 

15 

1.51B9"-02 

2.1«I9*«01 

0.99117 

1.00069 

0.95954 

0.99150 

1,116770 

0.92071 

19 

4. 0907". 02 

2.4414*601 

0.99292 

1.00175 

0.97199 

0.99500 

1,04790 

0.94279 

40 

4. 3294’. 02 

2.4968*601 

0.99417 

1.00016 

0.95317 

0.99660 

1.02/50 

0.96447 

41 

4. 6012*. 02 

2.5514*601 

0.99612 

0.99645 

0.99447 

0.99710 

1.00530 

0.95799 

42 

4,562H*.02 

2.5711*601 

0.99777 

1.00025 

0.99540 

0,99900 

1.0025U 

0.9947b 

0 43 

5.226l*.Q2 

2.5814*601 

1.00000 

1.00000 

1.00000 

1,00000 

l.DOUDO 

1.00000 

44 

5. 6147*. 02 

2.5839*601 

1.00243 

1.00020 

1,00050 

1.00020 

0.99940 

1.00323 

45 

5.9810*.02 

2.5915*601 

1,00475 

1.00017 

1.00205 

1.00050 

0.99690 

1 .00838 

46 

6, 1665'. 02 

2.5885*601 

1.00525 

1.O0061 

1,00145 

1.00060 

0.99830 

1.01057 

47 

6.7475'.02 

2.5850*601 

1.00873 

1.00127 

1.00130 

1.00090 

0.99920 

1. 01045 

45 

7. 1484*. 02 

2,5867*601 

1,01058 

1.00170 

I.OOIOS 

l.OOllO 

l.OOOlO 

1.01159 

49 

7. 5298*. 02 

2.5852*601 

1.01184 

1.UO250 

1.UAUT5 

1.00140 

1,00130 

1.01194 

50 

7.9012*-02 

2.5570*601 

1,01019 

1.00256 

1. 00110 

1.00150 

l.OUONO 

1.01090 

51 

5. 1071*. 02 

2.5941*601 

1.00243 

1.00339 

1.00250 

1.00220 

0.99940 

1.00523 

52 

5. 6652*. 02 

2.5982*601 

0.99767 

1.00307 

1.00330 

1.00220 

0.99/80 

1.00207 

53 

9, 0589*. 02 

2,5862*601 

1,01077 

1.00342 

1.00095 

1.00190 

1.00190 

1.01077 

54 

9. 4295*. 02 

2.5799*601 

1.01776 

1.00412 

0,99970 

1.00200 

1,00460 

1,01512 

55 

9. 7904*. 02 

2.5961*601 

0.99951 

1.00463 

1.00290 

1.00290 

1.90000 

1.00271 

56 

l.0169*-01 

2.6068*601 

0,95545 

1.00559 

1.00501 

1.00370 

0,99740 

0.99470 

INPUT  VARIABLES  Y,U/M0, T/TD, P/PW 


1304*C-5 


7J0^0iU^>  VOtSINfl 

PHt'FIUE 

TAaoLATlOM 

41 

PIJINTS,  UELTA  AT  POINT  15 

I 

y 

PT2/P 

P/PO 

TO/TO') 

H/MH 

U/lID 

T/TD 

HHO/RHno*U/</ll 

1 

u.90t)U“»0n 

l,noofl"4i)0 

0,99641 

0,86601 

0.00000 

U. 04000 

4.41U80 

U.OOOOU 

b.30UO"-o5 

1 .Ob^l'yno 

0.99641 

0.86640 

0.08006 

0.1 6bln 

4,11470 

0.01840 

i 

l.90l)(l“«[)4 

1 ,4006"+00 

0,49641 

0.67242 

0.11772 

U.2H01U 

4.11e6o 

0,06747 

1 .9lno"-U4 

1 .•i77i2"t'J9 

0.99641 

0.6799J 

U. 18176 

0.16510 

1.9'i750 

0,09216 

b 

2,4U)9"-im 

1 ,7206"»00 

0.99641 

0.88111 

0.20197 

0.14710 

1.86550 

0, 10216 

b 

2.b700*-l>4 

l.9164«»no 

0.99641 

0.88785 

0.22481 

u. 415*0 

J. 75720 

0.11557 

1 

1.4100"-04 

l.aobo'tou 

0.99641 

0.89701 

0,26787 

0.80160 

1.54210 

0.14166 

8 

«.t9U0*-l)4 

2.4028**40 

4.99641 

0.90082 

0.28121 

0.82740 

1.46280 

0.18166 

9 

4,9500*-0'4 

2,9iitO"*40 

0.94641 

0.90606 

0.10272 

0.8582U 

1.18180 

0.16446 

19 

8.2»90"-04 

l.Uh9"*40 

0.99641 

0.90481 

0.11102 

0.54960 

l.ltilo 

0.17140 

U 

8.7290"-04 

1.2244**00 

0.99641 

0,90984 

0.11961 

0.57840 

1.27500 

0,17598 

12 

b.9B0«"*>94 

1.59fll"*0U 

0.99641 

0.9160) 

0.14100 

0.64690 

1.16/80 

0.19091 

U 

B.250O«.0« 

1,8491**00 

0.99641 

0.92022 

0.18829 

0.62820 

1.119650 

0.20118 

l« 

W1080"-0» 

4.1412**40 

0.99641 

0.92170 

0,17081 

0.64400 

1.01620 

0.21275 

t% 

I.1080"-01 

4.1147**40 

0.99641 

0,92108 

0.17961 

0.68)40 

2.96270 

0.21975 

U 

l.5S»0*-01 

4.8911**00 

0.94641 

0.92844 

0.19111 

0.68880 

2.89120 

0.21049 

17 

l.8bT(f*01 

4.8121**00 

0.99641 

0.92768 

0.40478 

U.6NI1U 

2.81130 

0.21960 

l« 

2.14b0*«0l 

8,fl684**40 

0.99641 

0.92491 

0.41860 

0.69280 

2.77640 

0.2488} 

19 

2,1750*-01 

8.2048**40 

0.99641 

0.92928 

0.42201 

0.69880 

2.74240 

0.28194 

20 

1.9800*-91 

6.2841**00 

0.99641 

0.9)721 

0.46610 

0.74110 

2.82010 

0.29181 

21 

l.llOO'^Ol 

7.0792**40 

0.99641 

0.941)8 

0.49921 

0,771140 

2,18160 

0.12212 

22 

B.t«lU*-01 

B.esii‘*oo 

0.99641 

0.98426 

0.86282 

0.01900 

2,11940 

0.18497 

li 

t.U221’«02 

1.0142**41 

0.94641 

0.96187 

0.604)8 

0.84710 

1.96470 

0,42961 

24 

l.2*9»«-U2 

1.1488**01 

0.99661 

0.96917 

0.68092 

0.47800 

1.40700 

0.48289 

2S 

1.4922«.02 

1.2804**01 

0,99681 

0.97481 

0.68488 

0.89120 

1,71)140 

0.82141 

tb 

l.tl99'-02 

1.4818**41 

0.99741 

0.94078 

0.7)619 

0.91740 

1.85240 

0.88900 

27 

2.0942*-02 

1.4441**41 

0.99711 

0.98478 

0.77712 

0.91410 

1.44470 

0.64497 

28 

i.iiof-oa 

1.7946**01 

<1.99781 

0.98471 

0. 81261 

0.94780 

1.16040 

0.6*497 

29 

2.b789*««2 

1.9848**01 

0,99771 

0.99101 

0.48016 

0.96110 

1.27840 

0.78031 

10 

1.222«*-02 

2.2111**01 

0.99121 

0,9971* 

0.94476 

0.97740 

1.16780 

0.81884 

11 

l.b«l4*-02 

2.1810**01 

0.99481 

0.99919 

0.9)911 

0.98690 

1.10)90 

0,89268 

12 

4.088t’-02 

2.4940**41 

0.94890 

1.D0U88 

0.96201 

0.99280 

1,06440 

0.9)134 

11 

4.72«2*-02 

2.611 1**01 

0,99940 

t.uoiio 

0.98817 

0.99420 

1,02040 

0.97766 

14 

8,l44t*'>02 

2.4768**01 

0.99970 

1.U0068 

0.99661 

0.99970 

1.00580 

0.99)64 

0 18 

8.8189*-02 

2.6911**01 

1.00000 

1.04000 

1. 00000 

1.00000 

1.00U40 

l.OOUOU 

lb 

b.lS12*«U2 

2.7079**0l 

1.00080 

1.000)2 

1.00276 

1.00070 

0.94590 

1.00512 

17 

b.7084>.02 

2.7119**01 

0,99611 

1.00141 

1.00)81 

i.ootxo 

0.99880 

1.00192 

11 

7,l92fl*-02 

2.7101**41 

0.99791 

1.00178 

1.00)21 

1.00180 

0.99660 

1.00281 

19 

7,8740*-02 

2.7202**01 

0,98728 

1.00241 

1.04807 

1.04220 

0.994)0 

0.99809 

40 

l.2bn‘-02 

2.7244**01 

0.98)16 

1.04412 

1.00887 

1.00120 

0.99470 

0.99176 

<1 

4.9421*«02 

2,7l9l**ni 

0,98814 

1.00429 

1.00491 

1,00110 

U. 99040 

0.994*9 

42 

9.80SV*-02 

2,7244**0l 

0.98728 

1.00842 

1.00811 

1.00170 

0.99720 

0.99168 

41 

I,fll94*'»gl 

2.T174**41 

0.99004 

1.00841 

1.00485 

1.00160 

<1.99810 

0. 9*5*9 

tNfUT  VARUBIC9  Y,U/UD.T/TO«#/(>N 


7304-C-6 


73041  iiU  VOtSINfT 


PROFtte  TAHULATinri  JJ  PUJUT'),  delta  at  PDThT  J! 


I 

Y 

PT2/P 

P/PD 

TU/TOD 

n/MO 

u/un 

T /111 

RhO/RHOi; 

1 

o.ooon"*oo 

I ,oooo“+no 

1 .ORbOO 

0.29702 

o.onono 

O.OIMIOO 

1.31483 

0.40004 

?. 

u.30i)O"-0S 

l .«lb«"tOO 

1.00000 

0.51498 

0.23299 

0.52302 

1.92214 

0 .16805 

3 

1 . 40Dn"-D4 

2,7b47"+D0 

1.00000 

0.60117 

0.11788 

0.44693 

1 .97670 

.22609 

2.4100"-04 

3.bl30*  + ni) 

1.00000 

0.6561 1 

0.17491 

0.52491 

1.966P7 

0.26778 

5 

3.  l7i)0"-04 

«.t9«3"*H0 

1.00000 

0.60713 

0.40927 

0,56895 

1,43252 

0.29441 

6 

3.9'I00"-U4 

4.5521"+00 

i.ooooo 

0.70418 

0.42863 

0.59291 

1.91346 

0.30986 

7 

4.70n0"-0'i 

«.695b‘*ll0 

1.00000 

0.71121 

0,43621 

U. 4(1220 

1.90567 

0.31600 

6 

S.72n0"-04 

4.958l"tfln 

I.ooooo 

0.72212 

0.44876 

0.61717 

1.89144 

4.32631 

9 

b.4600“-04 

S.02B2'+00 

i.ooooo 

0.72562 

0.45333 

0.62237 

1.88481 

4.33020 

to 

b.2S0fl*-04 

5.242b"t00 

I.ooooo 

0.71348 

0.46400 

0.63425 

1.88846 

4.31945 

II 

1 .lino*-03 

5,4bl5"»fl0 

1.00000 

0.75217 

0.47465 

0.65072 

1.87952 

4.34622 

12 

l.iEif)"-01 

5.7lb3"Y')U 

I.ooooo 

0.7b560 

(1,48074 

0.66570 

1.87453 

4.35589 

13 

1 .bb4<)"-ni 

B,9B9b"*nu 

1.00000 

0.77950 

11.49438 

0. 68118 

1.86465 

0.36614 

14 

1 .6670'. 03 

b.22l5"*P0 

1.00000 

0.78b99 

0.50984 

0.69206 

1.84258 

4.37559 

IS 

2,1720"-01 

6.4bnl*tnb 

1 .ooooo 

0.79604 

0.52040 

0.70  354 

1,82771 

0.38493 

lb 

2.«SIO"-03 

b.bbia'AOO 

t.uoooo 

0.80364 

4.52921 

0.71103 

1.81533 

0.39278 

17 

2.57B0"-01 

b.777l«Ynu 

1.00000 

0.B0762 

0.53408 

0.71812 

1.80795 

0.39724 

IS 

5.5290"-05 

6.7539"*00 

1.00000 

0.05920 

0.61247 

0.79011 

1 ,66470 

4.47477 

19 

7,912n*-0S 

1.0139*A0I 

1.00000 

0.19144 

0.66868 

0.83475 

1,55639 

0.53565 

20 

l,  040r-02 

1.19b7"»t)| 

1.00000 

0.91533 

11.72182 

0.87059 

1,45466 

4.59848 

21 

1 ,2992"-02 

1.00000 

0.93315 

0.76857 

0.89825 

1. 36594 

0.65761 

22 

1,5SS6'»02 

1.4422"*0l 

I.ooooo 

0.94671 

0,80436 

0,. 11982 

1.29158 

0.71217 

23 

l.a(l47*-02 

1 .b2BO*»(U 

I.ooooo 

0.95657 

0.84657 

0,95709 

1.22529 

0.76479 

24 

2.0bl7*-02 

1.761 l**«l 

1.00000 

0.96437 

0.88152 

0.95167 

1.16550 

0.81653 

2S 

2.3nSO’-02 

t.46IB*>01 

I.ooooo 

0.97000 

0.90705 

0,96176 

1.12428 

0.85545 

2b 

2.S489«.«2 

I.RBIB'YOI 

1.00000 

0.9748B 

0.92682 

0.96955 

1.09433 

4.88597 

27 

3.0b9b''>02 

2.0Bb7’*Pl 

1.00000 

0.98372 

0.96161 

0.08283 

1.04462 

0.94085 

26 

l.Sb44*-02 

2.\7T6“*01 

1.00000 

0.98974 

0,98280 

0.99091 

1.01657 

0.97476 

29 

4.0bO2*-02 

2.2193"*ni 

I.ooooo 

0.99320 

0,99695 

0.99*91 

0,99790 

(1.94800 

19 

«.S685"-02 

2.2723*y(iI 

1.00000 

0.99641 

1,80443 

0.99920 

0.98962 

1.00968 

11 

S.09b6“-02 

2.2B0l’Y<i| 

1.00000 

0.94728 

0,99940 

0.99850 

0.99826 

1.00034 

0 12 

i.«il94*.02 

a.2S27“*«l 

1.00000 

1.00000 

t.ODOPO 

1.00(1113 

1.40000 

1.40404 

33 

b.l430*-02 

2.26lb*Y01 

1.011000 

1.0U150 

1.03200 

1.00128 

0.99840 

1.00280 

INPUT  VARIAULES  Y>U/U0> T/TO< P/PN 


7304-C-7 


710'MlCi  vniSlNEl  PHOflLE  TARULATION  POJMIS,  DELTA  AT  PUTNT  50 


1 

T 

PT2/P 

M/PD 

70/709 

M/'ll) 

U/UR 

I/IO 

6Ha/NHDD* 

1 

0.0000" 

.00 

1 .nooD’tOQ 

1.U1125 

0.23444 

U.OOOOO 

0,04040 

1.11570 

o.OOOOu 

i 

b. 1000" 

-05 

1 .(,257'TflO 

1.01125 

0.42526 

0.19694 

0.2bl40 

1.79150 

0,  15174 

5 

6.9000" 

-05 

1 .7113"*no 

1.01125 

0.44064 

0,21052 

0.26424 

1.62250 

0.18081 

4 

1 . 1400" 

-04 

1.821.7"*no 

I.U112S 

0.45150 

0.220S7 

0.29930 

1,84120 

0.16744 

5 

1.4000" 

-04 

2.204U"*00 

1.01125 

0.49 104 

0.25730 

0.35490 

1.90280 

0.19234 

P 

1.9100* 

-04 

2.bll5"«00 

1.01125 

0.52959 

0.26947 

0.40310 

1.93920 

0.21414 

7 

2. IbOO" 

-04 

1.0598**n0 

1.01125 

O.5A120 

0.1202U 

0.49760 

1.95580 

0.2141 1 

e 

2.b700" 

-04 

1.4»47"»0U 

1.01125 

0.59211 

0.14442 

0.46540 

1,94110 

0.25525 

9 

J.ITOO" 

-04 

1,8505"«00 

1.01125 

0.41424 

0.18795 

0.51440 

1 .95440 

0.27111 

10 

1.9400" 

• 04 

4.'l498"*0fl 

1.01125 

0.44712 

0.19972 

0.55e90 

1,94110 

0.29584 

It 

4.9500" 

-04 

1.8440"900 

1.U112S 

0.46424 

0.41948 

0,56190 

1.92430 

0.11184 

12 

5.2100" 

-04 

4.99l4"t00 

1,01125 

0.472T4 

0.42440 

0.59040 

1.91O70 

0.1177b 

li 

b.2200” 

-04 

5.1452"+0u 

1.01125 

0.48060 

0.43472 

0.44470 

1.90440 

0.12441 

14 

b.9800" 

-00 

5.1440"40v) 

1.01125 

0.48829 

u. 44102 

O.blUbU 

1.69480 

0.1114B 

15 

t.2570* 

-01 

5.8791*tOO 

1.01125 

0.71042 

0,44694 

0.43680 

1.67140 

0.15201 

19 

1.4690* 

-03 

4.1504'tOO 

1.01125 

0.73248 

0.48704 

0.48140 

1,05520 

0.14874 

17 

2.U9»0" 

-01 

4.T501"*00 

1.01125 

0.74819 

0.50145 

0.48240 

1,03510 

0.18125 

te 

2.2220* 

-01 

b.8549"*0u 

1.01125 

0.75175 

0,50744 

0.48454 

1.82070 

0.18711 

19 

2.4000" 

-01 

4,9794"TOO 

1.01125 

0.75731 

0,51262 

0.49240 

1,62440 

0.19116 

20 

2. 4290" 

-01 

7,l51«“tO0 

1.01125 

0.74174 

0.51944 

0.49990 

1.81550 

0.39754 

2t 

2.7100’ 

-01 

7.2481*TOO 

1.03125 

0.74471 

0,52192 

0.74420 

1,84480 

0.40197 

22 

2.9069* 

-01 

7.1780«400 

1.01125 

0.77050 

0,52814 

0.70670 

1,60050 

0.44591 

ti 

1.1420* 

•01 

7.4042**110 

1.01125 

0.77452 

0,53478 

0.7I7O0 

1.78420 

0.41442 

24 

1.4470* 

-01 

7.7987**no 

1.01125 

0.78251 

0.54197 

0.72430 

1.77290 

0.42111 

25 

1.7210* 

• 01 

7.9771**(10 

1.01125 

0.78779 

0.5507J 

0.73090 

1.78150 

0.42790 

2b 

4,0770" 

-01 

8 *451"*nO 

1.01125 

0.79457 

0.55901 

0.7J9II) 

1.74640 

0. 41404 

27 

4,1110* 

-01 

s.uii;\"*(iO 

1.01125 

0.79690 

0.54454 

0.74540 

1.73190 

0.44194 

2S 

5, 4240" 

-01 

'•,?;m"*oo 

1.01125 

0.82170 

0.59447 

0.77140 

1,46010 

0.47471 

29 

4.7490* 

-01 

, nni‘.  **01 

1.01125 

0.84147 

0.42107 

0.79560 

1.44160 

0.49984 

JO 

6. 0190’ 

-01 

1.  *01 

1.01125 

0.85997 

0.44815 

0.81600 

1.59280 

0.52961 

11 

0.9790" 

•01 

1.1441"*0l 

1.01125 

0.87242 

0.64407 

0.03240 

I.S6I60 

0.54941 

12 

1,0859“ 

•02 

1.2414“*fll 

1.01125 

0.69148 

0.70089 

0.05790 

1.49620 

0.59051 

11 

1.2154* 

-0* 

1.51hl**fll 

1.01125 

0.90501 

0,72209 

0.87224 

1.45900 

0.41449 

14 

1,2992" 

•02 

1.1875**ni 

1,01125 

0.91072 

0.71417 

0.08440 

1.41010 

0.41500 

15 

1.1810’ 

-02 

1 .4194**01 

1.01125 

0.91795 

0.75051 

0.85950 

1.44440 

0.45104 

lb 

1.5024’ 

•02 

1 .5l)9U**01 

1.01125 

0.92445 

0.74904 

0.90450 

1. 37110 

0.47729 

17 

1.7081" 

•02 

1.4308**01 

1.01001 

0,91811 

0.84045 

0.91 740 

I.IU'40 

0.71949 

ill 

1.8814" 

•02 

1.7425"*01 

1.02877 

0.94754 

0.62821 

U.9J440 

1.24260 

0.75HM5 

19 

2,0155" 

•02 

1.8272**0l 

1.02795 

0.95291 

0.64844 

0.93924 

1.22460 

0.78825 

40 

2.2517" 

•02 

l,9474**0l 

1.02410 

0.94145 

6,88149 

U. 952^0 

1,14010 

0.81705 

41 

2,4910" 

•02 

2.0842**01 

1,02445 

0,94780 

0.96632 

0.94290 

1.12186 

0.87794 

42 

2.8207" 

•02 

?.2172**01 

1.02248 

0.97431 

0.93701 

0,97120 

1.07670 

0.92240 

41 

1,1001" 

-02 

2.1044'*01 

1.02012 

0.95026 

0.93410 

0.98440 

1.45190 

0.05114 

44 

1.4740* 

•02 

2.1899"*0| 

1.01598 

0.98541 

9.97142 

0.98720 

1,02010 

0.97557 

45 

1.7171* 

•02 

2,43tl**01 

l.OtllO 

0.98891 

0.98214 

0.99676 

1,01750 

0.98451 

4b 

1.9411" 

•01 

1.4584**01 

1.01042 

0.99112 

0.98778 

0.99J10 

1.41080 

0.99272 

47 

4,  1440* 

•02 

1,4794**01 

1.00835 

0.99111 

0.96201 

0.99500 

1,00400 

0.99711 

4B 

4.4161' 

• 02 

2,5028**01 

1.00514 

0.99451 

0.99480 

0.99740 

1,04140 

1.00114 

49 

4,4721" 

• 01 

2.5110**01 

1.00227 

0.99884 

0.99895 

0.99910 

1.04110 

1.06007 

0 50 

4.8454" 

•02 

2,5164**01 

1.00000 

l.OOOOD 

1.00000 

1.00040 

1,00000 

1,00000 

51 

5.1194* 

•02 

2.510l**01 

0.99711 

1.90241 

1.09215 

1.00170 

0,99870 

l.OOOII 

52 

5.1554" 

• 02 

1.5125**01 

0.99484 

1.90405 

1.00280 

1.00240 

0,99940 

0.99781 

51 

5.4401" 

•02 

1.5122**01 

0.99577 

1.00527 

1.00275 

1 .04110 

1.00090 

0.99804 

INPUT  VAPIAttLCS  Y,U/UOr T/TPi P/PH 
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7J041J0J  V0I3INET  PROFILE  lABUUATlON  POINTS,  DELTA  AT  POINT  44 


I 

Y 

PT2/P 

P/PO 

TO/TOD 

H/MO 

u/uo 

T/TD 

nmo/rhoo»u/ud 

1 

O.OOOO’YOO 

1.0000*900 

1.00000 

0,22056 

0.00000 

0.00000 

1.11770 

0.00000 

6.1000’-05 

1.4222*900 

1.00000 

0,16414 

0.14114 

0.21440 

1.7*010 

0.12129 

i 

1 ,|(IOO"-04 

1.6614*900 

1.00000 

0.41077 

0.18164 

0.24400 

l.BlblO 

0.13404 

4 

1 .91 00"-04 

2.1547*900 

1.00060 

0.46667 

a.24'!>44 

O.loono 

1.98HO0 

0.17445 

5 

2.4I00*-04 

2.7416*900 

1,00060 

0.64489 

0.24171 

0.41700 

2.05110 

0.20170 

6 

1.1700"-04 

1.6424*900 

1.00000 

0.40767 

0.14580 

0.49780 

2.07210 

0.24022 

r 

4.I900*-04 

4.2479*900 

t.uoooo 

0.44481 

0.17921 

0.54450 

2.04150 

0,24411 

a 

4.9600*«04 

4,4376*900 

1.00000 

0.44400 

0.14742 

0.54900 

2.04780 

0,27764 

9 

5.9700"-04 

4.8449*900 

1,00000 

0.47444 

0.40741 

0.58220 

2.01490 

0.28541 

to 

7.2400“-04 

6,1444*900 

t.eoooo 

0.48604 

0.42155 

0,59970 

2.02180 

0.29412 

It 

9.0200"-04 

8.1962*900 

1.00000 

0,70194 

0.41275 

0.41680 

2.02490 

0.10411 

12 

I.1640‘-01 

6.6910*900 

1.00000 

0.71417 

0.44145 

0.42810 

2.02440 

0.11024 

I) 

1.1}40”>0S 

6.8295*900 

t.ooooo 

0.72269 

0.45142 

0.41840 

2.00110 

0.11924 

U 

1.4410*-01 

4.1183*960 

1.00000 

0.72949 

0.44457 

0.45180 

1.94850 

0.11112 

IS 

l,6690*«0S 

4,4044*900 

1.00000 

0.71517 

0.47551 

0.44250 

1.94110 

0.14110 

III 

2.1490*-OJ 

4.4464*900 

1,00000 

0.74101 

0.48507 

0.4TI4U 

1,01070 

0.16019 

IT 

2.1770"*0J 

4,6611*900 

1.00000 

0,74429 

0.44121 

0.48000 

1.90090 

0.16771 

16 

1.4700"»0J 

7,6925*900 

1.00000 

0.77112 

0.52114 

0.71110 

1,84190 

0.18192 

19 

4.4in0«-01 

8.1449*900 

i.oooon 

0.79465 

0,64874 

0.73410 

1.81480 

0.40717 

20 

S.6600O-0S 

9.1431*900 

l.UOOOO 

0.81742 

0.67534 

0.74440 

1.74560 

0.41297 

21 

7.2650*-01 

9.9847*960 

1.00000 

0.81944 

0,40241 

0.7847U 

1.71720 

0.46986 

22 

6,6290*>01 

1,0712*901 

i.ooooo 

0.66429 

0.42610 

0.80410 

1.47510 

0.48114 

2} 

1.0264*-02 

1.1487*9111 

1.00000 

0.87502 

0.46442 

0.81220 

1.41710 

0,51442 

24 

l.l716'-02 

1,2619*901 

t.uoooo 

0.88911 

0.47884 

0.84440 

1.54740 

0.54224 

2S 

t.iiio'-oa 

1.1161*901 

l.UOOOO 

0.90241 

0,70116 

0.84540 

1.52410 

0.54104 

2fe 

1,6046*-02 

1,4170*901 

t.uoooo 

0.91484 

0.7284) 

0.88240 

1.44740 

U. 40147 

27 

l.4S40’-0? 

1.6078*901 

t.ooooo 

0.92421 

0.74442 

0.84400 

1.41240 

0.42404 

26 

I.6l4r>02 

1,4004*901 

1 .00004 

0.91415 

0.77026 

0.40720 

1.18720 

0.46196 

29 

|.9997"-02 

1.7076*901 

1.00040 

0.94291 

0.74014 

0.42010 

1.11480 

0.46912 

10 

2.t291>.02 

1.7715*901 

1.00000 

0.44885 

0,61168 

0.92780 

1.10890 

0.70992 

11 

2.1200*-n? 

1.8714*901 

1 ,00000 

0.95515 

0.61482 

0.91740 

1.24220 

0.74)07 

12 

2.6640''<02 

1.9934*901 

1 ,00040 

0.94292 

0.64224 

0.94430 

1.21250 

0.76104 

11 

2.7296’>02 

2.0414*901 

1 .00000 

0.94717 

0.67716 

0.96640 

1.18*80 

0.60519 

14 

2.9641''«02 

2,1585*901 

1.00000 

0.97187 

0.64804 

0.94110 

1.15050 

0.61729 

1.21S6‘>a2 

3.1190*901 

1.00000 

0.97557 

0,41504 

0.94910 

1 . 1 22  1 0 

0,64)81 

19 

1.47T0*-02 

2.2944*901 

t.uoooo 

0.97051 

0.42494 

0.97140 

I.IOIIO 

0.68240 

IT 

1.7644'-02 

2.3416*901 

1 .00000 

4.98)00 

0.44011 

0.97810 

1 ,118240 

0.90182 

16 

4,06|T*«02 

2,4100*901 

1.00000 

0. 90580 

0.45408 

0.98140 

1 ,114240 

0.92544 

19 

4,2904*«02 

2,4494*901 

l.UOOOO 

0.98090 

0.45744 

0.98580 

1.06090 

0.41097 

40 

4.4TlT*-02 

2,4875*901 

1.00000 

0,99015 

0,44552 

0.98800 

1.04710 

0.94154 

4| 

4,7664*-02 

2.5104*901 

1.00000 

0.99477 

0.47401 

0.99210 

l.nmo 

0.95424 

42 

4,9T20*-02 

2,6481*901 

l.UOOOO 

0.99551 

0.97744 

0.99120 

1.01250 

0.94194 

41 

6.2119'<-a2 

2.4404*901 

1,00040 

0.99044 

0.99512 

0.99610 

1,00400 

0.992)5 

0 44 

S.4TS6*-02 

2.4409*901 

1.00000 

1,00000 

I.OOOOO 

I.OOOOO 

1,00000 

I.OOOOO 

46 

6.7JT4«-02 

2,4412*901 

I.ooooo 

1,00020 

0.49547 

0.99920 

1.00760 

0.991Tb 

44 

S.9789«-02 

2,4297*901 

1.00000 

I.00U6 

0.49124 

0,99940 

1.01280 

0.96497 

47 

«.2406'<n2 

2.4244*901 

1.00000 

1,00210 

0.49224 

0.99940 

1.01490 

0.91492 

46 

«.660f>02 

2.4244*901 

1.00000 

1.00244 

0.99211 

0.99970 

1,01490 

0.98502 

49 

4. 7674*. 02 

2.4285*901 

l.UOOOO 

1.00195 

0.49102 

0.99940 

1.41)10 

0.98448 

60 

7.l2n4*-02 

2.4180*901 

1.00400 

1.00145 

0.49485 

1.00080 

1.01240 

0,4889) 

It 

7.4I02*-0I 

2.4162*901 

I.ooooo 

1.00447 

0.94411 

I.OOIIO 

1. 01)70 

0.98T37 

62 

7.46994-02 

2.4247*901 

1,00400 

1.00112 

0.49248 

l.OOOlO 

1.01540 

0.985)2 

INPUT  VAPlAdLlS  Y,UFUD,T/Tn,P/Prt  ' 


7.104-C-9 


7JOHm<i  VUI3INET  PHOrtLE  TAnUL*TION  SS  POINTS,  OFLU  AT  POINT  PP 


I 

T 

PT2/P 

P/PD 

To/TOn 

ll/no 

U/lll) 

T/TP 

PHn/HHPp*l)/UD 

1 

0,001)0“, 00 

1 .oooo““no 

0.9H078 

0.21706 

0,00001) 

O.iinONO 

1.20060 

U, 00000 

2 

b.lOOO'-OA 

1 .327l“*00 

0.94078 

O.POblO 

0.1774b 

0.22010 

1.42220 

0. 12922 

1 

1 .2000"-l)2 

2.1220“«00 

0.94078 

0.29489 

0.23974 

0.16540 

1 .94240 

0, 18099 

P 

1 ,o'.;oo"-o2 

2.7J(I5*T00 

0.94078 

0.31292 

0.24933 

0.21041) 

2.0  1 110 

0.20019 

5 

2.2100"-02 

1.2ajb“»f'll 

0.9SQ78 

0.54512 

O.llbtl 

0.47970 

2,02820 

0.2)197 

6 

1. 17l)0“-02 

1.992S"7«0 

0.94078 

0.41519 

U.lb32U 

0.5191 0 

2,02i)2u 

0.25199 

7 

l.bOno“>02 

•.277o"*00 

0.94078 

0.62074 

U. 14949 

0.53229 

2.00390 

0.27000 

t 

2. 7000“. 02 

2,7i,S2"*flO 

0.94078 

0.43380 

0.20343 

0.5721  1) 

1.99100 

0.28142 

» 

•.7»00“-02 

3.2aoi“*(iu 

0.94078 

0.47474 

0.22778 

0.59970 

1.94370 

0.29922 

10 

ivOOjo-.oi 

3,32S?i"700 

0.94078 

0.4898b 

0.22142 

0.61450 

1,9070. 

0.11055 

11 

1.2120“-01 

3.7301"7»0 

0.98U78 

0.70031 

0.42041 

0.u2b79 

1.93120 

0.11298 

12 

1 .2000'. 01 

3.9729"*00 

0,94078 

0.71243 

0,23721 

0.bl929 

1,92460 

0.12172 

11 

l.bOOD'.Ol 

4.1731"700 

0,94074 

0.72104 

0.8h(,21 

0.43010 

1,92210 

0.12791 

H 

1 .9h20'-01 

4.2J7(,"tO0 

0,94078 

0.71104 

0.27622 

0.46220 

1.92910 

0.1)677 

in 

2.  1070“. 01 

4,4S'I3"*"0 

0.98078 

0.71991 

0.28337 

0,07170 

1,91160 

0.12227 

l« 

2,1020“-01 

•.02hJ"»n0 

0,94078 

0.74123 

0.31701 

0.725611 

1,42670 

0.18967 

17 

0.0220“. 01 

».419B'’*«D 

0.98078 

0.40132 

0.33774 

O.T2h7Q 

1.79210 

0.20863 

IS 

b.ll2O“-01 

9,19»0"700 

0.94078 

0.42112 

0.34149 

0.77100 

1.72160 

0.21)69 

19 

7,»l»0'.«0 

1.02I7"791 

0.9HI178 

0.82114 

0.O10I2 

0.70929 

1.69320 

0,23961 

20 

9. 7920*. 01 

1.11S7"7"1 

0.94078 

0.40187 

0.42322 

0.42220 

1.62960 

0,29629 

21 

1.1U#7“.02 

1.5009**01 

0.94078 

0.07427 

0.64349 

0.B1790 

1,34210 

0.31871 

22 

1.2bb2“-02 

1.2977"*"! 

0.94074 

0.88924 

0.U91S1 

0.83340 

1.31140 

0.32742 

21 

1.2Ith“.02 

I.I«'IU*«<II 

0.94078 

0.90142 

0.71273 

0.4711411 

1,24920 

0.57321 

it 

l.blb7'.02 

1.29?1"*01 

0.98078 

0.91172 

0.72114 

0.4H730 

1.22610 

0.410)4 

iS 

l.T27ii“-02 

l.3836"*01 

0.98078 

0.92187 

U.74b47 

(1,90090 

1.14UIU 

0.42021 

20 

2,02Ob'-O| 

1.70SJ"*01 

0.94078 

0.91238 

0.72610 

0.91390 

1.12360 

0,47867 

27 

2..|9J0“.02 

1.7278**01 

0.98078 

0,92220 

0.01402 

0.92630 

1.24240 

U. 7041b 

20 

2.1bU9“-02 

1 .S7S6“*01 

0.94078 

0,92019 

O.Olbba 

0.91510 

1.22910 

0.71221 

29 

2.b202“.02 

2.0204"901 

0.98117 

0.93400 

0.84432 

0.02420 

1.12120 

0. 74034 

10 

2.8*b7“.02 

*.12'I3"*01 

0.98223 

0.94214 

0,82110 

0.28740 

1,133.10 

0,81411 

11 

l.l200“-02 

2.2123**01 

0.94J21 

0,90924 

0.91127 

0.2640(1 

1,11710 

0.83024 

13 

l,lb42’-02 

2.1(193**01 

0.94221 

0.97125 

0.92922 

0.97200 

1,09230 

0.87363 

11 

l,blS0“.02 

2.1723"*U1 

0.91322 

0,97810 

0.92276 

0. 97790 

1.07190 

0.89918 

IM 

1.9010“. 02 

2.2312"*0| 

0,9(*.Ab 

0.98195 

0.98900 

0.94250 

1 ,02260 

0.92139 

JO 

2. 1421“. 02 

2.2915"*01 

0.94732 

0.98188 

0.94442 

0.94310 

I.0IB6O 

0,91647 

lb 

2. 1929“. 02 

2.3102“*01 

0.94821 

0. *8718 

0.9752J 

U.98H40 

1 .02720 

0,93128 

17 

2, 2219*. '12 

2.37(<7**0| 

0.94231 

0.98991 

0.94111 

0.92140 

1 .01420 

0.94249 

10 

2.9b'»0'-02 

2.4082**01 

0.99048 

0.99B41 

0.94924 

0.92210 

1 ,00840 

0.97547 

19 

0.2061*>02 

2.4195“*0l 

0.92184 

0,99275 

0,99189 

11.92570 

1,094)0 

0,97924 

ao 

0,2472'. 02 

2,4224**01 

0.22222 

0.92885 

0.99258 

0.92400 

1 ,00420 

0.98219 

21 

O.bSSJ'.OI 

2,oll4“*01 

0.99162 

0.22422 

0.99122 

0,92700 

1.00420 

0,98271 

22 

0.9221'-02 

2,4l47"+0l 

0.99290 

0.29722 

0.99292 

0.92740 

1,00520 

0,98718 

21 

4.19JS'.II2 

2.4418**111 

0.99388 

0.99814 

I.UOOlO 

0.22920 

0.99420 

0,99488 

0 22 

7.1S22'-02 

2.4413**01 

1 .00004 

I.OOOOO 

1.00040 

1.09090 

1,09000 

l.UOOOD 

20 

7.24S9' -02 

2.4431**01 

0,99782 

1,00044 

1.00013 

1.00020 

I.UOOlO 

0,92814 

2b 

7. 7102". 02 

2,4424**01 

0.92831 

1,00110 

1.00023 

1.00040 

1.0907C 

0.99821 

27 

7.9427'«02 

2.4410"*0| 

0.22980 

1.00104 

I.OOQIO 

1.00190 

1.00160 

0,99901 

20 

«.£4U2'.02 

2,4442**01 

0.92378 

i,0«dl4 

1.00040 

1.00120 

1.09120 

0.99378 

29 

«.242fl'-02 

2,4439**0l 

0,22715 

1.00240 

1.00030 

1.00120 

i.ooiao 

0.99693 

00 

«. 7110'. 02 

2.4384**01 

1.09388 

1.00230 

0,99919 

1.00110 

1 .U0200 

1,00298 

01 

9, 9122". 02 

2.4t72**lll 

0.22131 

1.00129 

1.00040 

1.00150 

1,09200 

0.991)1 

02 

9. 1707". 02 

2.4722**01 

0.24911 

i.ooin 

1.90173 

1.00220 

1,00090 

0.99032 

01 

9, 0231". 02 

2.4701**01 

0,92213 

1.90227 

i.oum 

1.00220 

1 ,011210 

0,92265 

02 

1 .0012". 01 

2.4723**01 

0.24723 

l.i/POlO 

1.00213 

1.00100 

1.00170 

0.94871 

00 

1 ,0101". 01 

2.47»7**"l 

0.24242 

1.00403 

1.0O295 

l.OOlbO 

l.OOIlO 

0,94509 

INPUT  VANIAULES 


T,i)PllOiT/Tll,P/Mp 


7305-Al 


M : 9 - 10 

H THETA  X 10"^  : 1 - 12 
TU  / TO  ; 1.0 

7305 

ZPG  - AH 

Axially  symmetric  blow  down  tunnel.  Cunning  time  5 s.  0 • 1,52  m. 
2.8  < PO  < 13.8  MN/m^  TO  ! 300  K,  Helium.  0.9  < RE/m  X 10‘®  < S, 

MATSON  R.D.,  HARRIS  O.E.  and  ANDERS  J.B.,  1973.  Meaiuremants  In  a transitional  / turbulent  Mach  10 
boundary  laytr  at  high  Reynolds  numbers.  AIAA  P 73-15S. 

M Watson  R.n.,  private  communi cations. 

I Tht  t«it  boundtry  Uyer  was  formed  on  a flat  plate  (L  • Z.3f|W  • 1.015  m)  placed  at  5*’  negative  Incidence 
In  the  worklnn  section  of  the  Heeh  20  wind  tunnel  described  In  Watson  and  Bushnell  (1971).  The  leading  edge 
(X  ■ 0)  was  0,13  am  thick  and  chaaiferad  to  that  the  under  side  was  at  17°  to  the  free  stream  flow.  It  was 
positioned  Q.127  ai  below  the  tunnel  centre  line.  0,425  m downstream  of  the  end  of  the  nozile.  The  tost  zone 
eatended  from  X > 0.74  to  X • 2,11  la.  End-plates  were  mounted  on  the  surface  0.305  m to  either  side  of 

the  centre  line.  The  surface  consisted  of  steel  plates  4.76  am  thick  finished  to  0,6  wm  r.m.s.  forming 
Interchangeable  Instrument  sections  153  an  (E)  wide  along  the  centre  line.  The  surface  was  nnt  actively 

3 cooled,  Tht  transition  zone  was  located  from  heat  transfer  measurements.  In  all  cases  transition  commenced 
at  about  X • 0.61  m end  extended  over  the  first  three  measurinn  stations  to  between  X • 1,4  and  2,0  m. 

The  flow  was  fully  turbulent  at  the  last  station  (X  • 2.11  m)  though  by  no  meant  In  equillbrum  even  for 

6 the  highest  RE/m  case.  No  trip  was  used.  Preliminary  oil-flow  tests  showed  that)  with  the  end-plates 

fitted)  no  discernable  surface-flow  divergence  was  present  over  the  central  0.15  m wide  Instrumented  strlpi 

6 Util  static  pressure  was  measured  at  static  tappings  of  diameter  2.29  nrn,  The  wall  temperature  was  obtained 
by  thermocouples.  Heat  transfer  rates  were  found  using  the  transient  technique  from  the  rate  of  change  of 
well  temperature.  Floating  element  balances  (Klstler  model  322,  serial  121)  were  Installed  at  each  profile 

7 locetlon  to  measure  the  wall  shear  stress.  Profile  traverses  were  made  with  Pitot,  static  and  total 

temperature  probes.  The  FPP  (hj  • 1 ■ 3.02  1 • 50.8  mm)  was  formed  ''rom  flattened  1.52  mm  tube.  The  5PP 

wes  a CPP  {“  • 42,^°,  d • 3.2,  I,,  ■ 12.2,  1 ■ 50. B'*'  mm)  and  because  of  wall  Interference  effects  could 
only  be  used  In  the  outer  pert  of  the  layer.  Pitot-static  values  gave  an  edge  Mach  number  which  matched 
that  calculated  using  the  wall  pressure  and  values  from  an  exterior  flow  field  calculation  to  that  It  was 
assumed  that  P ■ PU  • PO,  The  TTP  was  an  STP  with  a resistive  temperature  sensor  (hj  ■ 1,6  bj  ■ 4.35 

1 • 10.2  mm)  and  was  used  only  at  the  last  (X  ■ 2,11  m)  station  (see  Weinstein  1971).  All  sets  of  profile 
mtasuraments  were  made  on  a common  normal, 

9 The  authors  have  reduced  the  profile  data  on  the  assumption  of  no  normal  pressure  gradient  and  with  the 
linear  Crocco  tot.i1  temperature  distribution.  The  static  pressure  at  a profile  normal  was  measured  with 
the  probe  well  clear  of  the  surface.  When  this  was  not  posilble,  due  to  Instrument  failure  or  the  presence 
of  e skin-friction  gauge,  the  velue  waa  datarmlnad  from  tha  tunnal  stagnation  preitura  and  the  results  of 
earlier  meaiurementi.  The  heit  transfer  meesurementi  showed  that  the  modal  temperature  did  not  change 
ilgnlflcantly  during  a run,  to  that  the  well  temperature  maaiurtd  at  a single  station  at  tht  start  of  the 
run  was  taken  to  ipply  to  all  statlone.  The  luthors  found,  particularly  In  tho  transitional  zona,  that 
probe  Interference  effects  were  evidently  large,  the  wall  static  pratsurt  rising  by  as  much  as  80  I as  a 

10  probe  approached  the  well.  In  the  tbacnce  of  t ritlonel  correction  procedure,  no  profile  corrections 

II  were  applied.  Viscosity  values  were  determined  from  the  power  Isw  u ■ 5.0277  X 10'^  T kg/mi. 

12  The  editors  have  presented  the  profile  data  replacing  the  authori'  temperature  velocity  correlation  by  the 
Croeeo  - Van  Driiat  reletloilihlp,  The  edge  Mach  number  hei  been  Intarpolated  on  tha  bails  of  tunnel  reservoir 
pressure  for  each  station.  Adjustments  from  neighbouring  nessurtd  points  were  lass  then  0.5  X except  for 
profile  0502  where  It  wet  noctsssry  to  extrapolate,  the  resulting  sdjustmsnt  bsing  1,5  5,  The  edge  point 
Is  that  selsctad  by  the  authors,  ind  tha  edgt  stagnation  pressure  (the  source  paper  tebuUtas  tunnel  values) 
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hts  bctn  calculattd  using  the  authors'  02  and  RED2D  values,  with  the  authors'  viscosity  law.  We  have  then 
replaced  this  with  the  helium  viscosity  law  used  throughout  the  catalogue,  The  different  viscosity  value 
causes  the  differences  that  can  be  observed  between  their  REDZD  values  and  ours.  We  have  Interpolated  the 
CF  values  for  each  station,  also  on  the  basis  of  tunnel  reservoir  pressure.  The  biggest  adjustment  was 
3 X for  run  0504, 

13  The  five  sets  of  four  profiles  are  distinguished  by  Increasing  values  of  unit  Reynolds  number.  Measured 

14  TO  profiles  corresponding  to  runs  at  station  4 for  series  02-05  are  given  In  section  0.  Interpolated 
CF  values  are  assoclatad  with  the  profiles.  Heat  transfer  measuremants  were  made,  but  with  the  satall 
teatperature  differences  Involved  the  heat  flux  values  are  not  very  accurate.  We  have  therefore  regarded  the 
flow  as  adiabatic. 

§ DATA  7305  0101-0504.  Pitot  profiles.  NX  ■ 4.  CF  from  FEB.  Soeie  additional  TO  profiles.  CQ  measured  but 
not  presented  (near  zero). 

16  Editors'  coaments 

The  entry  givei  a very  clear  description  of  the  developawnt  of  a layer  through  the  transition  region. 

The  development  Is  free  of  history  effects,  and  transition  Is  unforced.  In  this  respect  It  can  ^ regarded 
at  an  extension  of  the  data  of  Fischer  et  a1.  - CAT  7103  to  higher  Mach  nuad>ers.  The  value  of  the  amasure- 
ments  It  greatly  enhanced  by  the  provision  for  direct  wall  shear  stress  naatureamnts. 

Meaturementt  extend  within  the  momentum-deficit  peak,  and  the  profile  Is  described  at  close  Intervals. 
Values  near  the  wall  should  not  be  given  too  great  aephatit  at  no  corrections  were  applied,  and  It  Is 
far  from  certain  how  they  should  be. 
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BOUNDARY  CONDiTtONS  AND  EVALUATED  DATA.  31  UMTS 


RUN 

HD  * 

TM/TR* 

RED2W 

CF  A 

M12 

HI2K 

PW 

PD 

X A 

POO 

pn/po* 

RED2D 

CD 

H32 

H12K 

TW 

TO 

RZ 

TOD* 

SW  * 

D2 

PI2 

N42 

D2K 

UD 

TR 

TigSglut 

4.5800 

i.nono 

1.6481*402 

l.44oo"-04 

74,0466 

2.3571 

2.0l41*»02 

2.0141*602 

7.42u0’-01 

1.1145*406 

1.0000 

1.4411*401 

NM 

1,7547 

1.5483 

2.6474"a02 

4,4414*600 

INFINI [E 

1.9000*402 

0.0000 

t.78ll*-04 

0.0000*400 

0.1488 

2.UllB*-0l 

1.7374**01 

2.6474*602 

7J0501U2 

8.4500 

1.0000 

2.1171*402 

2.2100“-0« 

65.1123 

2.1671 

2.2417"a02 

2.2917*602 

9.i»600"-01 

4.2415*405 

I .0000 

1.8771*401 

NM 

1.7246 

1 .5818 

2.6443"a02 

1.0825*601 

INFINITE 

1.0000*402 

0.0000 

2,4d78*-0(| 

0.0000*400 

0.171b 

2.7477*-0l 

1.7314*a01 

2.6443*602 

71050101 

4,7000 

I. 0000 

2.4144*402 

2.6200*-04 

65, 6640 

1.5072 

2.0083*642 

2.0081*602 

I.B5OO»a0O 

1.1444*406 

1.0000 

2.1562*401 

NM 

1.8171 

1.7116 

2,6474*602 

4.2651*600 

INFINITE 

1.0000*402 

0.0000 

2.5011*-04 

0.0000*400 

0.1834 

2.4214*-0l 

1.7381*603 

2.4476*602 

71050104 

4.2000 

1 .0000 

4.1444*402 

4.3400*-04 

64,4725 

2.5462 

2.5386*602 

2.5186*602 

2.UOO>tOO 

1.1644*406 

1.0000 

1.4514*40} 

NM 

1,8477 

1.6022 

2.6487*602 

1.0264*601 

INFINITE 

1.0000*402 

0.0000 

1.7767*-04 

0.0000*400 

0,1842 

2,5744"-0l 

1,7151*603 

2.6467*602 

71C5o2ul 

4.7400 

1,0000 

2.2749*402 

l.4800*-04 

86.7140 

2.1185  . 

4.0I93'602 

4,0101*602 

7.4ZOO«-Ol 

2.4454*406 

1,0000 

2,0564*401 

NM 

1,6044 

1.6171 

2,6475*602 

4.1008*600 

INFINITE 

1.0000*402 

0.0000 

1.1545*-04 

0.0000*400 

0, 1656 

2.2174“-0l 

1.; 184*603 

2,6475*602 

710502UZ 

4.5100 

1.0000 

1.1272*402 

2.300U*-04 

66,4814 

1.4147 

4,0664*602 

4,0664*602 

R.R6J0"-0I 

2.1486*406 

1,0000 

2.7188*40} 

NP 

1.8047 

1.6608  ' 

2.6480*602 

4,6272*600 

INFINITE 

1.0000*402 

0.0000 

1.6645*-04 

0.0000*400 

0. 1400 

l.5442*-0l 

1.7170*601 

2,6480*602 

71050201 

4.6890 

i.oooo 

1.0568*402 

3.47oo*-04 

83.6441 

7.3544 

1.4484*602 

1.4484*602 

1.25uft“+00 

2.1260*406 

1,0000 

2.7217*401 

NH 

1,9433 

1.420} 

2.6477*602 

4,1024*600 

INFINITE 

1.0000*402 

0.0000 

1.6181*«04 

0.0000*400 

0.2014 

6,5100*-04 

1.7180*603 

2, 6477*602 

71050204 

4,7490 

1.0000 

6.6240*402 

5.3700*-04 

78.7582 

4,4221 

4, 5812*602 

4.5812*602 

2.1100*400 

2.7820*406 

1.0000 

5.4475*401 

NH 

1.8447 

1.2727 

2,6476*602 

4.1416*600 

infinite 

1.0000*402 

0.0000 

2.484l*-04 

0,0000*400 

0,1840 

l,77o7"-0l 

1,7383*603 

2,6476*602 

71050101 

4.8500 

1.0000 

1.5216*402 

1,3500"  04 

75,4805 

2,1864 

5.6412*602 

S.6412»»o2 

7.4200*-01 

1.6441*406 

1 .000(1 

1.2125*403 

NM 

1.7448 

1,6181 

2,6474*602 

», 4416*600 

INFINITE 

1.0000*402 

0,0000 

1.2444*-04 

0.0000*400 

0,1840 

1.2522*-o3 

1,7134*60! 

2.6474*602 

7105U102 

4.7100 

1.0000 

2,7014*402 

2,6800""04 

72.7464 

2.1827 

5.4451*602 

5.4451*602 

R,R600"-01 

1.2888*406 

1.0000 

2.4214*401 

NM 

1,8010 

1,6432 

2,6476*602 

4,2100*600 

infinite 

1.0000*402 

o.oooo 

1.0272*-0« 

0,0000*400 

0,2Ull 

l.052b*»jS 

1.7182*601 

2,6476*602 

71050101 

4.8000 

I.oooo 

4.4400*402 

3,7R0O"-04 

03.4262 

1.5419 

5.4247*602 

5,4247*602 

1.2500*400 

1.1454*406 

1.0000 

4.0202*403 

NH 

1,4140 

1.8531 

2,6474*602 

4,0828*600 

INFINITE 

1.0000*402 

0,0000 

1.66SI*>04 

0.0000*400 

0,1437 

4,2l3«*-04 

1,7586*601 

2,6474*602 

7105O504 

4.8100 

1,0000 

1.0786*403 

i.0400*-04 

62,4785 

1,4424 

6,1464«+u2 

6,1464*602 

2.1100*400 

4,0544*406 

I.oooo 

4.8070*403 

NM 

1.4222 

1,8800 

2,6474*602 

4,0241*600 

INFINITE 

1.0000*402 

0,0000 

3,4188»-04 

0.0000*400 

0,2080 

1 ,7636*-03 

1,7168*601 

2,6474*60.’ 

71050401 

4,4400 

1,0000 

1.7077*402 

1,2800"-04 

77,3118 

2.2448 

7,0818*602 

7. 0818", 02 

7. 4200*. 01 

4.7452*406 

1.0000 

3.4234*403 

NH 

1,7884 

1.6145 

2,6472*602 

8.4361*600 

INFINITE 

1.0000*402 

0,0000 

1.0182*-04 

0.0000*40 ) 

0,1865 

1.115B*-0l 

1,7144*601 

2.6472*602 

71050402 

4.6800 

1 ,4000 

3.7548*492 

3,0000*»0 . 

70,1553 

2.0422 

7,1541*602 

7.1S91»‘02 

».»li00*-01 

4.2175*406 

1.0000 

1.3432*403 

NH 

1 .8260 

1.7854 

2.6477*602 

4.1024*600 

infinite 

1.0000*402 

0.0000 

1.0462*-04 

0.0000*400 

0.1948 

1.050B*-05 

1.7580*601 

2,6477*602 

71050401 

10.0200 

1 .0000 

5.4825*402 

3,6000"”0« 

67,7044 

1.804(1 

7.0237*602 

7.02,37*602 

1.2500*400 

4.8415*406 

1 ,0000 

5.1191*403 

NM 

1,4145 

1.8608 

2.o470*602 

8.6448*600 

INFINITE 

1.0000*402 

0,0000 

1.5240*-04 

0.0000*400 

0.1460 

B.7102*-04 

1.7148*601 

2.6470*602 

7105o4V'l 

10.0200 

I.oooo 

1.1010*403 

2,7100"-04 

b5,83'’4 

1,5704 

8,0217*602 

8.0217*602 

2.1100*400 

5.5874*406 

1 .0000 

1.2147*404 

NM 

1.9150 

1.8544 

2.0470*602 

0,6448*600 

INFINITE 

1,0U0U*402 

0,0000 

1.1656*-04 

0.0000*400 

0.2078 

l.7408“-03 

1,7!40"60! 

2.6470*602 

71050501 

10.1600 

1.0000 

4.6204*402 

1.2200"-04 

77,1441 

2.0102 

8.5016*602 

8,1016*602 

7.4200*-01 

6.1854*406 

1.0000 

4.3944*403 

H" 

1.8061 

1,65211 

2.6468*602 

8.4684*600 

INFINITE 

1.0«00*402 

0,0000 

1.0570"-04 

0,0000*400 

0,1844 

l.ll44*-0l 

1,7405*601 

2, 6468*602 

71050502 

4.8400 

1.0000 

5,2842*+02 

3,O40()*-O4 

75,6685 

1.1484 

8.5348*602 

8.5148*602 

«.9tOO*-Ol 

5.4415*406 

1.0000 

4,8114*403 

NM 

1.8702 

1.7014 

2. 6470*6, 12 

4.0114*600 

INFINITE 

1.0000*402 

0,0000 

l.2524*-04 

0.0000*400 

0.145B 

8.6721**04 

1.7188*601 

2,6474*602 

71050501 

10.1100 

1.0000 

6.7762*402 

i.2800"-«4 

64.0221 

1.5806 

8,1678*602 

8.3678*602 

1.2500*400 

6.6414*406 

1,0000 

6.5804*405 

NH 

1.4250 

1.8854 

2.6466*602 

8,£|!05“6u0 

infinite 

1.0000*402 

0.0000 

1.4944*-04 

0,0000*400 

0.2113 

8.0B44*-04 

1.7412*601 

2.6466"  6(.'2 

71050504 

10. lino 

1.0000 

1.5502*403 

2.400n*>U4 

70,2460 

1.5612 

4.4475*602 

4.4475*602 

2.1100*400 

7.5576*406 

1,0000 

1.5074*404 

NH 

1.4045 

1.8184 

2.0466*602 

8. 2105*600 

infinitt: 

1.0000*402 

0.0000 

3,0200*-04 

0.0000*400 

0. I4«4 

1 .44l2*-ol 

1.  7412*6(11 

2.6466*602 

PDiPOU  CAtCULTTCO  MiTh  AUTHOR'S  HUE>l.AW  PROM  REDR,DELTA2  (AUTllOK)  • TRAPIZUIOAL  PULE  TON  KU.T  02US 
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7JO50mi  WATSIHi 


I 

V 

PTS/P 

1 

u.ooon'njo 

l.TIUOU’tOu 

2 

1,0222"-01 

i.oi|iii“+no 

3 

1.7B70">-61 

1.1981"t4o 

4 

1.1127"-03 

1 ,?56’'  + l>0 

5 

9.16B5"-I>3 

2.155S"tOO 

6 

5.0114"-03 

2,8062'too 

7 

4.4005"-01 

4.(l916"t00 

S 

7.2S42‘-01 

5.6126'tOO 

9 

7.9131'-01 

6.2055*t00 

10 

8.7579--01 

1,0305*T01 

It 

9,9968*-01 

l,513B''tfll 

12 

l.0164"-02 

2.I801-AOI 

13 

l.091«"-02 

2.77«2"t'ii 

14 

1.1450"-U2 

3.47R7-»l'l 

IS 

1.2005"-02 

4.2176"T(I1 

16 

1.2147«*02 

5.2471“a01 

17 

1.2545"-02 

5.8891*tTil 

16 

l.5011"-fl2 

6.58I9-I01 

19 

1.3167--02 

7,170B’»01 

20 

1.3532''-l)3 

S.OOSl’Ani 

21 

1.4066''>02 

8.eon5**fll 

22 

l.447«“-«2 

9.4918-tTll 

21 

l.5241o>02 

l.Aa88*t02 

24 

I.S9S8--02 

1.0636'T02 

25 

l.6465*«02 

1.1165“*ft2 

26 

1.6992*-02 

1.1587"*n2 

27 

l.7868"-02 

1.1991"»02 

28 

l.8745*-02 

t.2147*«02 

29 

2.0051--02 

1.2661"a02 

10 

2.12S9--02 

1.1426’T02 

11 

2.20aO*>02 

1.1285*«02 

12 

2.3505''-02 

1.3458*402 

0 33 

2.4596*-02 

1.1527*402 

INPUT  VARIABLES  T/OELTA,M/HO 
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I 

Y 

PT2/P 

0.0080* 

TOO 

l.OUOO'TOO 

2.9187* 

•OS 

1.8967*t00 

3 

4. 1411* 

•03 

2,1S17*T00 

4 

5.1901* 

•03 

2.ia56*T«0 

6.0008* 

•03 

S.0873*T«0 

6,7542* 

•01 

S.6l30*t00 

7 

8.1921* 

•03 

5.5986*T"0 

9,1981* 

•03 

7,0244*T«8 

1.0479" 

-02 

B.»656*T80 

10 

1.1154* 

•02 

1.0555’TOI 

11 

1.1721* 

•02 

1,2463*+01 

12 

1,2024* 

• 02 

l,4541"t01 

1.2326* 

-02 

1.6616*t0l 

14 

1.3484* 

• 02 

2,6«75*T01 

IS 

1,2692* 

-02 

1.8699*t01 

16 

1.2918* 

•02 

2,0>)4S*t91 

17 

1.3141* 

•02 

2,37n7*»01 

18 

1.4057* 

•02 

3,oe02*t01 

19 

1.4276" 

-02 

3.425l"*01 

1.4493* 

•02 

3.6044*741 

21 

1,4944" 

-02 

4.2709*t01 

1.5211* 

• 02 

4,6052*701 

21 

1.5461* 

•02 

5.3051*741 

24 

1,5577* 

•02 

5.7009*701 

1.6155* 

•82 

6,0477*701 

! 26 

1.6361* 

•02 

6.7020*791 

27 

1.6720" 

•02 

7,2710*701 

28 

1.7084* 

•02 

7.6569*701 

29 

1,7651* 

•02 

6. 1084*701 

10 

1.8155* 

•02 

6.4294*701 

11 

1.1454* 

•02 

6.6776*701 

32 

1.6961* 

•02 

9,1552*701 

33 

1.9139* 

-02 

9.4664*741 

34 

1.9629* 

-02 

4.7441*701 

IS 

2.0635* 

•02 

1.0213*702 

16 

2.1502* 

•02 

1.0576*702 

17 

2.2544* 

-oe 

1,0927*702 

38 

2.4026* 

-01 

1.1209*702 

19 

2.5949* 

•02 

1.1422*702 

40 

2.6631* 

•02 

1.1651*702 

C 41 

2.7940* 

-02 

1.1012*702 

INPUT  VAPIABLEI  V/DeLTA«H/PO 


PMOriLE  tabulation  53  POINTS!  DALU  AT  POINT  J5 

p/pn  Ttf/iPD  H/fm  u/uo  T/it)  pho/pkoo*u/uo 

NP  o.SBATi  u.oooeo  0.00000  iia.oaMu  o.ooonu 

N»  O.OAaBl  O.O^SBb  U.1?T>36  jr.bOiIlo  u.dOOSo 

N«  0,80002  0.00051  0,25iRl  2(i.2«S08  o.uOObb 

NN  O.OIlBl  0.10020  0.o7OTi2  22.000OO  0. 02115 

N«  0,01505  0.10802  0.50005  21.260AO  0.02151 

NP  0.92160  0.11010  0.57051  19.2297H  U.02V6T 

NP  0.91905  0.17219  0.67965  15.50267  0.00171 

NN  0.90600  0,19560  0.72607  11.779U  0. 05269 

NT'  0.95816  0.2J969  0.79415  10.9BIB1  0.07211 

NT<  0.96469  0.27026  0,82965  9.42186  U. 08804 

>|N  0.97471  0.11228  0.68111  7.03491  0.12528 

NM  0.98195  0,19796  0.91685  5.10781  0.17271 

TIP  0.98607  0.45015  0.91649  4.12409  0.21657 

Nl>  0.9892T  0.50425  0.95146  1.56014  0.26724 

N*<  0.99165  0.55614  0.96241  2.99262  0.12160 

T|T*  0.99191  0.62120  0.97276  2,45221  0.19669 

IlM  0.49495  9.65841  0.97747  2.20199  0.44150 

NM  0.99566  0.69614  0.98157  1,98704  0.49149 

IIP  0.44651  0.72702  0.96446  1.81157  U. 51691 

NP  0.49727  0.T6S56  0.98786  1.65211  0,59794 

TIM  0.49766  0.80587  U. 99051  1,51072  0.65565 

TIM  0.49830  0,81718  0.94247  I.4U541  0.70618 

TIM  0.94661  0.86108  0.99195  1.52624  0.74945 

TIT1  0.99891  0.68614  0.99517  1.26061  0.78942 

TIM  0.99916  0.40401  0.94627  1.20122  U. 82919 

NTA  0.99912  0.92526  0.99702  1.161  II  0.85867 

NP  0.99946  0.94114  0.99772  1.12117  0.68815 

l|M  0.99961  0.95525  0.99829  1,09216  0.91406 

IIP  0.49972  0.96716  0.94878  1.06601  0.9164J 

NM  0.99988  0.48124  0.99911  1.03717  0.96J5Q 

NM  0.99991  0.49100  0.49967  1.01759  0.98219 

NM  0.49948  0.99741  0.49991  1.00498  0.99495 

TIP  1. 00000  l.OCOOO  1.00000  l.OOUOO  l.UOOOO 

ASSUME  PaPQ  AND  VAN  DRIEST 


PHOrtLE  TABULATION  41  POINTSr  DELTA  AT  PulNT  41 

P/PO  TO/TOO  M/MO  u/un  T/TO  »HO/RHOO*U/UO 

NM  0.89964  O.UOOOO  0.00000  24.41289  0.00000 

NH  0.92132  0. 10453  0.4647]  19.76409  0.02351 

NT4  0.92460  0.I150T  0.50070  18.93280  0.02645 

HP  0.92SS3  0.11727  0.50793  18.75850  0,02708 

NM  0.93557  0.14790  0.59632  16.36513  0.01656 

NM  0.94IT7  0.16794  0.64793  14.68557  0.04351 

NM  0.95300  0.20867  0.72914  12.20925  0.05972 

NM  0.95939  0.23606  0.77160  10.68189  0.07222 

NM  0.96509  0.26884  0.81250  9.11162  0.08096 

TIP  0.96996  0.29291  0.03701  8.16506  0.10251 

TIP  0.97382  0.31945  0.65973  7.24305  0,11670 

NP  0,97714  0.34601  0.67678  6.45052  0.13623 

TIM  0.97961  0.37066  0.69378  5,81448  0.15372 

TIP  0.98758  0. 47030  0. 93608  3.96171  0.21628 

IIP  0.98200  0.39180  0.90541  5.24201  0.17118 

NP  0.48346  0.41734  0.41661  4,82403  0.14001 

NT'  0.98595  0.44458  0.42715  4,15099  0.21114 

NM  0.98962  0.50789  0.94647  1,47564  0.27241 

NP  9.99092  0.53598  0.95368  3.16598  0. 10121 

TiM  0.99210  0.56525  0.95984  2.88148  0.11288 

TIP  0,99310  0.59929  0.96603  2.59818  0.1717# 

NM  0.99441  0.63605  0.97173  2.31404  0.41631 

NH  0.99526  0.66061  0.97608  2.11U8  0.45000 

NH  0.99583  0.69331  0.97991  1.99198  0.49098 

NM  0,99628  0,71425  0.98120  1.00751  0.51988 

NM  0.99700  0.75217  0.90495  1.71474  0.57440 

NM  0.99751  0.76365  0,90763  1.58014  0.62160 

NM  0.99705  0.80399  0.98921  1.51361  0.65345 

NM  0.99f.;6  0.62740  0.09089  1.43421  0.69089 

NH  9.9'340  0.04413  0.99201  1,38105  0.71830 

NM  0.99860  0.06660  0.99340  1.31466  0.7SS64 

NM  0.99664  0.67990  0.99420  1,27667  0.77075 

NM  0.99901  0.09400  0,99504  1.23660  0.80466 

NM  0.99915  0.90709  0.99575  1.20291  0.82779 

NM  0.99937  0.92956  0.99686  1.15004  0.06681 

HP  0.99953  0,98613  0.96766  1,11189  0.89727 

NM  0.99967  0.96166  0.99637  1,07774  0.92634 

NM  0.99976  0.97404  0.99892  1.05173  0.94979 

NH  0.99966  0.96327  0.99911  1.01289  8.96749 

NH  0.99994  0.99115  0.99972  1.01120  0.98662 

NM  1.06000  S.OOOOO  1.00000  l.OOUOO  l.OOOOO 

ASSUME  P*PD  AND  VAN  DRIEST 


7305-C-2 


rjosnioi 

lUTSO.) 

PHOriLE 

TAHULATION 

26 

POUiTS,  delta  at  Point  26 

I 

y 

PT2/P 

P/PD 

TO/TOO 

H/MD 

D/UO 

T/in 

RMO/MHOO*U/UU 

1 

u.  ooao” 

♦ 00 

1 .0fl00"40u 

NP 

0,89878 

0.00000 

0.00000 

29,10164 

0. 00000 

i 

J. J4SS" 

-04 

2, 1515'400 

NM 

0.92427 

0.10691 

0.50182 

22.02491 

0.02278 

1 

9.2mi" 

-04 

2.2056"y00 

MM 

0.92500 

0.10895 

0.50895 

21.82241 

0.02132 

(1 

2.27S6- 

-01 

3.1 I73"t00 

WM 

0.95508 

0.11728 

0.59881 

19.02510 

0,03147 

5 

l.'t29J* 

-01 

3.P01 1"400 

MM 

0.95585 

0.11954 

0.b0520 

18.B090B 

0.03218 

b 

5.2243" 

•01 

4.9598"t1)0 

MM 

0.94875 

0.18001 

0. 71)258 

15,21008 

0.04613 

7 

7,8744" 

-03 

8,4()80""f>0 

MM 

0.96152 

0.23976 

0.79977 

11.12681 

0.07188 

B 

9.7017" 

-03 

1.2196"«01 

NM 

0,97266 

0.24148 

0.85411 

6.57089 

0.04945 

R 

1.14S7" 

•02 

1.80I6'4Ol 

N^i 

0.98067 

0.35648 

0,89946 

6.16618 

0.14128 

to 

1.2594" 

-02 

2,1179"401 

NM 

0.98495 

0.40552 

0.92269 

5.17715 

0.17822 

U 

1.1514" 

-02 

2.e937"401 

MM 

0.98B17 

0.45400 

0.91974 

4.28460 

0.21931 

12 

1.447B" 

-02 

1.4497"+01 

MM 

V. 99017 

0.49611 

0.95125 

3.67319 

0.25897 

11 

1.5111" 

-0? 

«.30«4"t01 

MM 

0.99276 

0.55541 

0.96158 

3.00987 

0.12014 

H 

1.5921" 

-02 

5.0870""01 

MM 

0.99429 

0.60149 

0.97116 

2.58641 

0.17558 

IS 

1.6164" 

-02 

6.1271"+01 

NM 

0.99576 

0.66117 

0.97881 

2.17722 

0.44458 

1« 

1.7065" 

•02 

6.9458"401 

NM 

0.99661 

0.70660 

0.98120 

1.91613 

0.50782 

17 

1.7750" 

-02 

7.6621"401 

NM 

0.99724 

0.74218 

0.98629 

1.76506 

0.55879 

le 

1.8475" 

-02 

B.b638’t01 

NM 

0.99794 

0. 78967 

0,98979 

1.57104 

0.61002 

19 

1.9192" 

•02 

9.4007*401 

NM 

0.99817 

0.82274 

0.99190 

1.45144 

0.68242 

20 

2. 0013" 

• 02 

1.0362"+O2 

m 

0.99881 

0.86197 

0.99421 

1.12422 

0.75079 

21 

2.1164" 

-02 

t.llSS”402 

NM 

0.99925 

0.90540 

0.99627 

1.2U44S 

0.82171 

22 

2.2450" 

-02 

t.1965*t02 

NM 

0.99945 

0.92864 

0.99727 

1.15126 

0.86474 

23 

2.1964" 

• 02 

1,2666"402 

NM 

0.49967 

V. 95558 

0.99817 

1.09156 

0.91461 

24 

2.5665" 

•02 

I.1206"402 

NM 

0.99981 

0.97582 

0.99914 

1.04817 

0.95104 

2S 

2.7416" 

•02 

1 .1547"4I>2 

NM 

0.99991 

0.98982 

0.99965 

1.01994 

0.98010 

0 26 

2.9963" 

-02 

I,3867"+02 

NM 

1. 90009 

1.00000 

1.00000 

1.00000 

1.00000 

INPUT 

VARIMiLCS 

T/DELTA,H,'MU 

A.9SUME  P«PP  AND  VAN 

DRIEST 

73050104  MATSON 

PROFILE 

TABULATION 

82 

POINTS,  DELTA  AT  PUINT  52 

I 

Y 

PT2/P 

P/PO 

TO/TOD 

H/HD 

U/UO 

T/TP 

RH0/RH0d*U/U0 

1 

O.OOOO'TUO 

1 .OOAO'tUO 

NM 

0.900)0 

O.UOOOO 

0.00000 

26.11131 

0,00000 

2 

1.8710"-01 

l.n«9*V90 

N“ 

0.9120) 

0.07104 

0.14114 

23.33243 

0.01471 

1 

5.9111*-(11 

6.0642‘Tno 

NM 

0.9554T 

0.21208 

0.74191 

12.30410 

0,06046 

4 

7. 1141". 01 

8.61fll"T')0 

N“ 

0.96496 

0.25600 

0.40531 

9.49621 

0. 08118 

5 

8.5717"-01 

1 .158|"tA1 

n« 

0.07219 

0.20912 

0.84918 

8.1)5456 

0,10536 

6 

4.8091"-01 

1,32«1"*01 

NM 

0.97824 

0.52118 

0.86698 

7.28616 

0.11899 

7 

I.t2't2"-U2 

1,5827"+01 

NM 

0,97844 

0, 55165 

0.88759 

6.17102 

0,13932 

8 

1.2820".fl2 

1.81T4"+01 

NM 

0.98164 

0.57967 

0.90127 

5.66014 

0.18958 

9 

1,4962"-02 

2, 1144*701 

NM 

0.98421 

0.40901 

0.91741 

5.00450 

0.18317 

10 

1.5038"-02 

2.2620"t01 

NM 

0.9B514 

0.42227 

0.92248 

4,77217 

0.|9))0 

It 

t.A18S*-U2 

2,4741"701 

NM 

0.94681 

0.4420) 

0.92988 

4.42542 

0.21012 

12 

1.7072"-02 

2.8I32*tOI 

NM 

0.94832 

0.07186 

0.91961 

1. 96520 

0.2)696 

11 

l.8l72"-02 

1.02S2*t01 

NM 

0.98927 

0.44089 

0.44468 

). 72185 

0.25)74 

14 

1.9S85’-02 

l.S134"‘"l 

NM 

0,90118 

0.52970 

0.95457 

1.24758 

0,29)91 

IS 

2.0I41*«02 

3.8299"*0l 

NM 

0.99293 

0.88175 

0.95922 

1.02240 

0.11717 

16 

2,0495"-02 

1.8103"79l 

NM 

0.99204 

0.58178 

0,95921 

1.02211 

0.11740 

17 

2.0848"-02 

l,8106"tAl 

NM 

0.90204 

0.58180 

0.98921 

1.02190 

0.11741 

18 

2.1144«-02 

4,0426"»01 

NM 

0,99260 

0.86704 

0.96217 

2.87918 

0.11418 

19 

2.1874"-02 

4.2122*t01 

t|M 

0.99)01 

0.57894 

0.96412 

2.774)7 

0.14758 

20 

2.116t"-02 

4,5937'tfll 

NM 

0.99)84 

0.60486 

0.96561 

2.564)6 

0.17772 

21 

2.4201"-02 

4.97S0'»Ol 

NM 

0,99488 

0.62971 

0.97228 

2.14400 

0.40784 

22 

2.5506"-02 

8.1562"*Ol 

NM 

0.99517 

0.68)89 

0.97845 

2.22740 

0.41794 

21 

2.6S17"-02 

5.8644*701 

NM 

0.99887 

0.68415 

0.97908 

2.04802 

0.47806 

24 

2.7flll"-02 

6.2451*701 

NM 

0.996)) 

0.70619 

0.94141 

1.9)144 

O.SOBIl 

25 

2.7210"-02 

6.24S6*401 

NM 

0.996)) 

0.70620 

0.94141 

1.9111b 

0.50815 

26 

2.746S*-02 

6.1190*781 

NM 

0.99618 

0,69895 

O.^OObO 

1.96861 

0.49816 

27 

2.T684"-02 

6.1106"t0l 

NM 

0.9964) 

0.7110) 

0.94192 

1.90712 

0,51487 

28 

2.7798"-02 

6.6692*701 

NM 

0,99478 

0.72992 

0.94174 

1.81614 

0.54189 

29 

2.802S"-02 

6.7963*701 

NM 

0.99691 

0.73690 

0.94418 

1. 78450 

U. 55161 

10 

2.82S2"-02 

6.6274*701 

NM 

0.99670 

0.72762 

0.98151 

1.42711 

0.51810 

11 

2.8S16".02 

6.7122*701 

NM 

0.9968) 

0.73229 

0. 9419b 

1.80547 

0.54499 

12 

2.9748"-02 

7.13S9"70l 

NM 

0,99722 

0.75520 

0.98594 

1,70460 

0.578U1 

11 

l.ll70"-02 

7,6864*701 

NM 

0.99768 

0.78396 

0,98429 

1.54920 

0.62188 

14 

}.2497"-02 

f,  1947*701 

NM 

0.99808 

0.80962 

0.99Qtb 

1,4957) 

0.66199 

IS 

}.1446"-02 

8.6606'70l 

NM 

0.998)5 

0.8)243 

0.99168 

1. 41921 

0.69876 

16 

i.4079".02 

8.7488*701 

NM 

0,99840 

0.83684 

0.99195 

1.40606 

0.70848 

17 

1.44S0"-V2 

8.9184*701 

NM 

0.99880 

0.84465 

0.99245 

1.18058 

0.71887 

38 

l.i!873*-02 

9.127**701 

NM 

0.99862 

0.88468 

0.99306 

1.18004 

0.71888 

19 

1.5707*-02 

9.4668*701 

NM 

0.99880 

0.87049 

0.99198 

1.)0)44 

0.76215 

40 

1.66)4"-0I 

9.8085*701 

NM 

0.99897 

0.68602 

0.99484 

1.2607) 

0,78910 

41 

1.8400"«02 

1.0)14*702 

NM 

0.99911 

0.40878 

0.99602 

1,20119 

0.62919 

42 

1.4489". 81 

1.07)7*702 

NM 

0.999)9 

0.92734 

0.99692 

1.18570 

0.86261 

41 

4.0l74">0l 

1,10)4*702 

NM 

0.99980 

0.94011 

0.99751 

1.12581 

8.88604 

44 

4.0826"*0t 

1.1204*702 

NM 

0.99987 

0,44716 

0.99784 

1.10944 

0.89944 

4S 

4.1>46"-82 

1.1489*702 

NM 

0.99966 

0.98811 

0.99831 

1.08568 

0.91982 

46 

4.}961*-02 

1,1798*702 

NM 

0,99970 

0.97221 

0.99890 

1.05562 

0,94627 

47 

4.S71S"-02 

1,2082*702 

NM 

0.99987 

4.90269 

0.99933 

1.0)415 

0.96611 

48 

4.6178*>0a 

1.2)04*702 

NM 

0,99998 

0.99104 

0.99973 

1.01)8) 

0.98639 

49 

4.6«02"-02 

1.2)06*702 

NM 

0.99998 

0,94105 

0.99973 

1,01)80 

0.98642 

SO 

4.76S4‘-PI 

1.2)92*702 

NM 

0,99997 

0.99682 

0.99947 

1.00674 

0.993U 

SI 

4.|598"-02 

1.2478*70.! 

NM 

1. 90000 

0.99996 

i.OOOOO 

1,00007 

0.9999) 

D S2 

5.07Tl"-02 

1.1479*702 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00900 

Y/DCLTAfH/HO  ASBUHE  MPD  AflP  VAN  PRIEST 


INRUT  VaRIAUUS 


WATSON 


phofile  tabulation 


37  POINTS,  DELTA  AT  POINT  37 


730S0S01 


I 

Y 

PT2/P 

P/PD 

TO/TOD 

H/MD 

U/UD 

T/TO 

rho/Rmod»u/ud 

1 

O.OOOO'tOO 

l.OOOO’+nO 

HH 

0.89/92 

0.00000 

0.00000 

31.00916 

0.00000 

2 

5.247S*-04 

1.1028"t00 

NM 

0.90155 

0.03405 

0.18869 

10.71239 

0. 00614 

3 

l.2774"-i3 

2.01S5'»P0 

MM 

0.92159 

0.09697 

0.48158 

24.66408 

0.01953 

A 

l.9876*-03 

2,9ie7"tOO 

NM 

0.93246 

0.12579 

0.58169 

21.58470 

0.02720 

5 

3.023S"-03 

4.7l02“+00 

NM 

0.94662 

0.16697 

0.69070 

17.11113 

0.04036 

6 

3.7S90"-03 

6,4942*T00 

NM 

0.95592 

0.19933 

0.75382 

14.30230 

0.05271 

7 

4.2199"»03 

8, 8984*400 

NM 

0.96448 

0.23508 

0.80751 

11.71934 

0.06890 

e 

M.7315"-03 

1.0550*401 

NM 

0.96876 

0.25798 

0.833D7 

10.42772 

0,07989 

9 

5.l859»-03 

1.4337*401 

riH 

0.97573 

0.30256 

0,67306 

8.32547 

0.10487 

10 

5.5890"-03 

1.9001*401 

NM 

0.98121 

0.59977 

0.90331 

6.66990 

0.13543 

11 

5,7967»-03 

2.5043*401 

NH 

0.98574 

0.40272 

0.92752 

5.30432 

0.17486 

12 

b.9654*-03 

2.9322*401 

NM 

(1.98796 

0.43637 

0.93920 

4.61246 

0.20274 

13 

6.2776"-03 

3.4612*401 

NM 

0.99004 

0.47466 

0.94997 

4.00545 

0.23717 

14 

6.4943"-0S 

4.0402*401 

NM 

0.99175 

0.SI33I 

0.95876 

3.48866 

0.27482 

IS 

6.7115*-03 

4.6066*401 

NH 

0.99305 

0.54849 

0.9653b 

3.09769 

0.31164 

16 

6.B860*>03 

5.0472*401 

NM 

0.99387 

0.57437 

0.96952 

2.84912 

0.34927 

17 

7.1473*-»3 

5.7143*401 

NM 

0.99489 

0.61146 

0.97467 

2.54083 

0,38360 

IS 

7.2501*-03 

6.6197*401 

NH 

0.99597 

0.65848 

0,98008 

2.21531 

0.44241 

19 

V.5469“-03 

7.5635*401 

NM 

0.99604 

0.70416 

0.98439 

1.95433 

0.50370 

20 

7.7538*-03 

6.3436*401 

NM 

0,99741 

0.73978 

0.98725 

1.76091 

0.55415 

21 

7.9S94»-03 

9.1488*401 

NM 

0.99791 

0.77464 

0.98470 

1.63148 

0.60663 

22 

«,2605''<03 

1.0005*402 

NM 

0.99835 

0,81044 

0.99189 

1.49790 

0.66218 

23 

8.3749»-03 

1.0671*402 

NM 

0.99865 

0.83711 

0.99335 

1.40812 

0.70545 

24 

8,7343*>03 

1.1326*402 

NM 

0.99891 

0.86252 

0.99463 

1.32980 

0.74796 

25 

9.1970*«03 

1.1830*402 

NM 

0.99909 

0.86159 

0.99552 

1.27516 

0.78070 

to 

9.5S98"-03 

1.2385*402 

NM 

0.99927 

0.90209 

0,99642 

1.22O09 

0.81668 

27 

1,0370"-02 

1.2764*402 

NM 

0.99939 

0.91586 

0.99699 

1.18591 

0.84114 

26 

i.iaar-02 

1.3169*402 

NM 

0.99950 

0,93031 

0.99TS7 

1.14981 

0.86760 

29 

l.l9bl«-02 

1,3436*402 

NM 

0.99958 

0.93972 

0.99793 

1.12772 

0.68490 

30 

1.2631"-02 

1.3740*402 

NM 

0.99966 

0.95033 

0.99832 

1.10354 

0.90465 

31 

1.3163'*02 

1.4031*402 

NM 

0.99973 

0.96016 

0.99868 

1.08139 

0.92351 

32 

1.4099"-02 

1.4159*402 

NM 

0.99976 

0.96477 

0,99883 

1.07187 

0.93186 

33 

liSlSA’-OS 

1 .4426*402 

NM 

0.99983 

0.07385 

0.99915 

1.05262 

0.94920 

34 

i.sossx-os 

1.4592*402 

NM 

0.99986 

0,97945 

0.99913 

i.oomt 

0.95997 

3S 

l,69Al»-02 

1,4696*402 

NM 

0.99989 

0.98293 

0.99445 

1.01390 

0.96668 

36 

1.7743"«02 

1.4887*402 

NM 

0.99993 

0.98932 

0,99966 

1.021(12 

0,97906 

0 37 

2,0239‘<-02 

1.5209*402 

NM 

1.40000 

1.00000 

l.UAOOO 

1 .oot>0o 

1.00090 

INPUT 

YABIABLES 

y/OELTA,M/MD 

ASSUME 

PaPO  and  van 

DRIEST 

73059502  WATSON 

PROFILE 

TABULATION 

>3 

POINTS^  DELTA  AT  PuINT  33 

I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/HO 

U/UD 

T/TD 

RH0/HH0D*U/UD 

1 

0.0000*+00 

1.0009*600 

NM 

8.89531 

0.00000 

0. 00000 

29.80610 

o.ooono 

2 

1,2051*«03 

1,0814*600 

NM 

O.B9B30 

0.03136 

0.16896 

28.98371 

0.00583 

3 

1,S6S9*«01 

1.5687*600 

NM 

0,91153 

0.07819 

0.39361 

25.14315 

0.0I5S3 

4 

3.ll27*-03 

7.0886*600 

NM 

0.95736 

0.21577 

0.76969 

12,73184 

0.06047 

5 

3.9869*-03 

1.0769*601 

NM 

0.96856 

0.26925 

O.B3o4b 

9.65128 

0,08667 

6 

4.7970*-03 

1.5065*601 

NM 

0.97627 

0,12052 

0.87942 

7,52816 

0.11682 

7 

S.7470*-03 

2,1451*601 

(,N 

0.96301 

0.38425 

0.91528 

5.67393 

0.16131 

8 

6.1337*-03 

2.8827*601 

NM 

0.98758 

0.44667 

0.93881 

4.41745 

0.21252 

9 

6.5t39"-01 

3.5834*601 

NM 

0,99037 

0.49878 

0.95290 

3.64979 

0.26108 

10 

7.0162*-03 

4.1701*601 

NM 

0.99254 

0,55145 

0.96369 

1.05396 

0.31555 

11 

7.3961*-03 

5.0585*601 

NM 

0.99392 

0,59372 

0.97054 

2.67221 

0.36320 

12 

7.6533*-03 

5.6730*601 

NM 

0.99490 

0.62905 

0.97535 

2.40398 

0.40571 

13 

7.9074"  03 

6.1279*601 

NM 

0.99550 

0.65398 

0.97828 

2.23771 

0.43716 

14 

8.2689*-ol 

6.8657*601 

NM 

0,99632 

0,69250 

0.90228 

2.01201 

0.48821 

15 

8.6652*-03 

T, 4434*601 

NM 

0.99686 

0.72123 

0.98488 

1,8647* 

0.52816 

16 

9,0600*-03 

8,2795*601 

NM 

0.99751 

0.76086 

0.98802 

1,68614 

0.58597 

17 

9.3122*-03 

8.T466*60I 

NM 

0.99782 

0.78216 

0.98952 

1.60050 

0,61826 

IS 

9,6057*-03 

9,2506*601 

NM 

0.99S12 

0.80450 

0.99098 

1.5IT33 

0.6531 1 

19 

9.9424*«01 

9.7300*601 

NM 

0.99BS8 

0.82518 

0.99223 

1.44587 

0.68625 

20 

t.0ISI*«02 

1.0222*602 

NM 

0.99B62 

0.64587 

0.99140 

1.37923 

0.72025 

21 

l.03S9*-02 

1.0677*602 

N(' 

0.99B8} 

0.86457 

0.99438 

1.32264 

0,75170 

22 

1.0889*>02 

1.1180*602 

NM 

0.99903 

0.88481 

0.99536 

1.26554 

0.78653 

23 

1.1267*-02 

1.1586*602 

NM 

0.99919 

0.6D076 

0.96612 

1.22290 

0.81456 

24 

1.H15"-C2 

1.2091*682 

NM 

0.99935 

0.91834 

0.96690 

1.17640 

0,84598 

25 

1.2724*-02 

1.1495*602 

NM 

0.99950 

0.93556 

0.99762 

1.11706 

0.87716 

26 

l.316»*-02 

1.2790*602 

NM 

0.99958 

0.94473 

0.99769 

1.11591 

0.89431 

27 

1.3726*»0I 

1.1035*602 

NM 

0.99967 

0.95563 

0.99841 

1.09153 

0.91469 

28 

l.4557‘«0I 

1.3191*602 

NM 

0.99976 

0.96684 

0. ’9988  3 

1.06727 

0.93587 

2* 

1.5497**02 

1.3922*602 

NM 

0.99983 

0,97701 

0.99920 

1.04594 

0.95512 

30 

1.6465'*02 

1.3806*602 

NM 

0.99968 

0.98358 

0.99944 

1.03249 

0.96798 

31 

1.7456**0I 

1,3977*602 

NM 

0.99993 

0.98966 

0.99965 

1.02025 

0.97980 

32 

1.8513**01 

1.9184*602 

NM 

0,99998 

0.96783 

0,96690 

1.00576 

0.99417 

D 33 

1.9960**01 

1.4269*682 

NM 

1.00980 

1.00006 

1.00000 

1,00080 

1. 00000 

INPUT 

VARIABLCB 

Y/DELTA»H/MD 

ASSUME  PaPD  AND  VAN 

DRIEST 

7305-C-4 


7i050b0i  WATSON 

PFinnuE 

TABULATION 

30 

POlMlSr  delta  at  PUINT  io 

I 

Y 

i>T2/P 

P/PD 

To/TOD 

ii/'in 

U/IJU 

1 /in 

Hlin/RHOO*U/Ul) 

1 

u.ooon**oo 

1 ,noo')"*oo 

T.‘M 

U. 84418 

o.onuno 

0.00000 

32,41028 

0.00000 

2 

1.2862"-03 

S.TlAO'tOO 

U** 

0.4AVSS 

0.2244S 

0.80243 

12.18056 

0.06584 

5 

l.A2»4"-0J 

4,T412“*H0 

UH 

8.4A3T8 

0.24447 

0.82044 

11.26460 

0.07284 

4 

2.2S40“-OJ 

l,I014"Y0l 

m 

4.47111 

U.2S3AA 

0.88483 

4.18823 

0.04158 

5 

2.7714--0J 

l,S044*+Oi 

m 

0.47448 

0.3I)ST4 

0.67712 

8.23422 

0.10655 

A 

3.884A"-0S 

1.4104"+01 

0.47447 

0.34S68 

0.40264 

6.81844 

0.13218 

7 

S.l»52"-01 

2,44T0’+01 

UM 

0.4842S 

0.34A28 

0.42623 

5.46308 

0.16454 

S 

A.1T24"-0J 

3.04Tl»t01 

0.48728 

0.43844 

0.44088 

4.60411 

0.20416 

C 

6.74A1*-03 

3.S480*t01 

MM 

0.48444 

0.47703 

0.48142 

3.47/41 

0.2341 7 

10 

7.445A*-0J 

4.13AA*t01 

NM 

0.44114 

0.S1141 

0.48420 

3.51101 

0.27320 

11 

b.lS48'.0J 

4.80T7‘401 

F4M 

0.44272 

0.SS230 

0.46660 

3.06304 

0,11557 

12 

b.AOJT»-OS 

S.4410“*01 

fiM 

0.44384 

0. 1)8747 

0,47202 

2.73248 

0.35566 

1} 

4,04aJ"-OJ 

6.0S42‘*Ol 

F|M 

0.44474 

0.62037 

0.47622 

2.47624 

0.14423 

14 

4,440«*-Ul 

A.7014*«01 

0.44SS8 

0.AS242 

0.47480 

2.25221 

0.41507 

IS 

V.424S*-0J 

T.IABA'yOI 

NM 

0.44A07 

4.ATS44 

0.48210 

2.11416 

0.46454 

lA 

1.0S21*-02 

T,A3S5"tOI 

0.44AS0 

0.A4723 

0.48408 

1.44210 

0.44344 

17 

1.044U».02 

S.ISbA’tOl 

0.44A45 

0.72204 

0.48613 

1.86504 

0.52675 

15 

1.14AS‘*02 

a.ASOb'tOl 

MM 

0.44731 

0,74407 

0.48774 

1.76238 

0.56844 

14 

l.lT50"-02 

4.3012'401 

NM 

0.44770 

0.76441 

0.48487 

1.65141 

0.54404 

20 

1.2250*-02 

4,4843*>01 

NM 

0.44808 

0,74783 

0.44111 

1.54380 

0.64212 

21 

1.24A2*"02 

1.0824‘*O2 

H*' 

0.94844 

0.8308$ 

0.44318 

1.42881 

0. 64508 

22 

i.l232’-02 

I.I507“»02 

MM 

0,44877 

0.8SA76 

0,44446 

1.34728 

0.73612 

2i 

1.3SA2**02 

1. 1448*742 

MM 

0.44846 

0.87444 

0.44531 

1.24408 

0.76412 

24 

l,4flAA‘-02 

1.288A‘*42 

MM 

0.44427 

0,40682 

0.44608 

1.20800 

0.82507 

2S 

i.ooio'-oa 

1.!472*702 

MM 

0.4444$ 

0.42731 

0.44750 

1.15711 

0,86206 

2A 

1.AU24--02 

1,/I242*702 

MM 

0.444AS 

0.4S214 

0.44842 

1,04945 

0.4081 1) 

27 

1.713T‘«02 

1.4824*702 

MM 

0.44481 

0.47288 

0.44413 

1.05464 

0.44732 

28 

1.7T«1>.02 

t,S13S*702 

NM 

0.44488 

0.48306 

0.44446 

1.01366 

0.46642 

24 

1.8T33"-02 

1.4421*702 

MM. 

0.4444S 

0.44213 

0.44476 

1.01501 

0.4644b 

0 10 

1,4431'*02 

l.SA60*7O2 

MM 

1,00040 

1.00000 

1.00000 

1.00000 

l.OOOOU 

INCUT 

VA4IAULE8 

V/OeLTA,M/MD 

ASSUME  PaCD  AND  VAN 

omtsT 

73050504 

YATSON 

CKOriLE 

TABULATION 

14 

POINTS,  OtUtA  AT  POINT  14 

I 

V 

CT2/C 

C/PO 

TO/TOD 

M/HD 

U/UD 

T/TD 

4HO/HHOD*U/UO 

1 

0.0000* 

>00 

1.0000*700 

IJM 

0.84501 

0.00000 

0.00000 

32.67373 

U, 60000 

2 

2.2212* 

•01 

4, 9861*700 

wc 

0.44604 

0.16747 

0.64744 

17.24124 

6.04045 

3 

2.5803* 

•01 

5.4710*700 

NC 

0.45204 

0.18765 

0.71T25 

15.43520 

U.047T6 

4 

3.2110' 

•01 

7,4012*700 

NM 

0.45404 

0,21378 

0.70086 

11.14162 

U. 65853 

5 

4.0537" 

-01 

4.8725*700 

NM 

0.46606 

0.24551 

0.62260 

11.22463 

6,07)24 

6 

6,2150* 

-01 

1.1008*701 

NM 

6.9T2T5 

0.28353 

0.0604b 

9,20484 

6.04143 

7 

7.1404" 

•01 

1,4201*701 

NM 

0.474T0 

0.24671 

D.orm 

8.62123 

6.10105 

8 

7.4111* 

•01 

1.6041*701 

NM 

6,4TT2T 

0.31544 

0.00515 

7,84674 

0.11286 

4 

4.2040* 

-01 

1.8751*701 

NM 

0.48011 

0.34214 

0.40134 

6.4320V 

6.13002 

10 

l.OllO* 

•02 

2, 2100*701 

nm 

0.48121 

0.372U 

0.41654 

6,05855 

6.15128 

11 

1.1167" 

-0? 

2,5773*701 

NM 

0.48565 

0.40271 

6.42414 

5.12313 

6.17455 

12 

1,2404* 

-02 

2,4878*701 

NM 

0.487T6 

0.43414 

0.43490 

4,68708 

6.20051 

11 

1.1880* 

•02 

3.2580*701 

NH 

0.48840 

0.45363 

0.44563 

4.14547 

6.21T61 

14 

1,4500* 

• 02 

3,5604*701 

NM 

0.48448 

0,47451 

U. 45116 

4,01745 

0.21674 

IS 

1.5182* 

-02 

3.4274*701 

NM 

0.44110 

0.44668 

6.45660 

3.686)5 

6.25444 

16 

1.5405* 

•02 

4.3414*701 

NM 

0.4422T 

0.52764 

6.46250 

3.32754 

6.28425 

17 

1.7151" 

-02 

4.8125*701 

NH 

0.44116 

0.55257 

0.4668(1 

3.66156 

6.31581 

18 

1.8578* 

•02 

5,1451*701 

NM 

0,44417 

0.58536 

6.4T18) 

2.756)6 

6.15258 

14 

1.4177* 

-02 

5.8265*701 

NM 

0.44480 

0.60850 

6.47441 

2.566BV 

6.37460 

20 

1.4456* 

•02 

4.1503*701 

NM 

0.44522 

0.62531 

6.47645 

2.44U43 

6.40624 

21 

2.0611* 

•02 

6.6147*701 

NM 

0.44575 

0.64866 

6.47455 

2.28645 

6.42454 

22 

2.1166* 

•02 

7.0014*701 

NM 

0.44614 

0.66757 

0.48146 

2.16152 

0.45406 

23 

2.2014* 

•02 

7.6824*701 

NM 

0.44674 

0.64440 

6.40437 

1.48V42 

6.4464) 

24 

2.3271* 

•02 

8.4541*701 

NH 

0.44712 

0.73406 

6.48714 

1.80628 

0.54540 

25 

2.1640’ 

•02 

4.1814*701 

NH 

0.44777 

0.76441 

0.4*431 

1.6T2TU 

6.54144 

26 

2,4811* 

•02 

4,7745*701 

NM 

0,44804 

0.76437 

0,44006 

1,57565 

0,62885 

27 

2.5446* 

•02 

1,0168*702 

NM 

0.44118 

0.81107 

0.44223 

1.48426 

0.66626 

28 

2.5818’ 

•02 

1.0767*702 

HM 

0.44855 

0,82865 

0.44300 

1.4)622 

0,64145 

24 

2.6168* 

•02 

1.1168*702 

NM 

0.44872 

0.84477 

0.44341 

1.18426 

6.71801 

10 

2,6844’ 

•02 

1.1548*702 

NM 

0.44688 

0.66018 

0,44466 

1.1)712 

0.74)88 

11 

2.7617" 

•02 

1.2008*702 

NM 

0.44401 

0.87511 

0.44515 

1.24)11 

0.76474 

32 

2.4020’ 

•02 

1.2806*702 

NM 

0.44424 

0,40402 

0,44654 

1.21524 

0.82004 

S3 

2.4414* 

•02 

1,1475*702 

NM 

0.44448 

0.42T40 

6.44752 

1.15643 

0.86221 

14 

1.1004" 

•02 

1.1064*702 

NM 

0.44458 

0.4407) 

0.44001 

1.12550 

0.6867) 

15 

1.1844* 

• 02 

1,4447*702 

NM 

8.44471 

0.46018 

0.44071 

1.08142 

0.42152 

16 

1.3208* 

•02 

1.4836*702 

NM 

8.44482 

0.47126 

0.44415 

1.05)40 

0.44805 

17 

3.5142" 

•02 

1.5117*702 

fIM 

0.44488 

0.48247 

0.44445 

1,01416 

6.46578 

18 

3.6741* 

-42 

1.5151*702 

NM 

0.44444 

0.44019 

6.44470 

1.01428 

0.48078 

D 14 

1.4241" 

-02 

1,5660*702 

NM 

1. 00000 

1,00000 

1.00000 

1.00600 

1.00006 

INCUT  VACItULCa  Y/OCl.TA,M/MO  ASSUMC  COO  AND  VAN  DRUIT 


7305-D.I 


SECTIOW  D.  ADOmWAl  DATA,  TEMPERATURE  PROFILES 


0204 

0304 

0404 

0504 

>6.378  MN/n^ 

Po- 

7.929  m/it? 

fo- 

10.76  MN/tti* 

Po- 

13.24  m/nt' 

h 

• 302  K 

301  K 

Tt- 

300  K 

302  K 

• 283  K 

283  K 

■ 

283  K 

^w- 

283  K 

i 

• 60.80  M 

i • 

40.64  IM 

6 ■ 

40.64  HD 

6 ■ 

40,64  MU 

Vt 

TO/TOO 

Y/« 

TO/TOD 

V/4 

TO/TOD 

y/5 

TO/TOD 

0.093 

0.862 

0.117 

0.876 

0.184 

0.903 

0.348 

0.910 

o.loa 

0.869 

0.141 

0.687 

0.208 

0.905 

0.376 

0.910 

0.129 

0.883 

0.160 

0.892 

0.222 

0.907 

0.406 

0.912 

0.194 

0.889 

0.189 

0.898 

0.262 

0.906 

0.424 

0.912 

0.187 

0.893 

0.221 

0.902 

0.281 

0.906 

0.437 

0.912 

0.196 

0.896 

0.236 

0.906 

0.313 

0.903 

0.461 

0.911 

0.213 

0.899 

0.249 

0.906 

0.328 

0.903 

0.463 

0.912 

0.236 

0.899 

0.262 

0.906 

0.342 

0.903 

0.482 

0.916 

0.266 

0.897 

0.286 

0.906 

0.365 

0,902 

0.609 

0.921 

0.299 

0.896 

0.308 

0.906 

0.386 

0.901 

0.518 

0.924 

0.31S 

0.896 

0.331 

0.90S 

0.422 

0.898 

0.643 

0.931 

0.341 

0.895 

0.361 

0.904 

0.448 

0.898 

0.667 

0.934 

0.364 

0.895 

0.368 

0.904 

0.466 

0.900 

0.565 

0.937 

0.390 

0.894 

0.379 

0.903 

0.476 

0.901 

0.577 

0.940 

0.417 

0.896 

0.402 

0.901 

0.488 

0.902 

0.588 

0.946 

0.427 

0.896 

0.426 

0.901 

0.606 

0.906 

0.604 

0.961 

0.447 

0.898 

0.441 

0.900 

0,516 

0.906 

0.635 

0,465 

0.466 

0.900 

0.469 

0.901 

0.638 

0.913 

0.656 

o.itn 

0.478 

0.902 

0.476 

0.902 

0.664 

0.921 

0.678 

0.9U 

0.492 

0.904 

0.489 

0.902 

0.582 

0.926 

0.698 

0.988 

0,618 

0.911 

0.501 

0.903 

0.698 

0.930 

0.726 

0.995 

0.636 

0.916 

0.616 

0.904 

0.612 

0.936 

0.774 

0.998 

0.648 

0.913 

0.642 

0.909 

0,622 

0,939 

0.806 

0.998 

0.667 

0.921 

0.670 

0.915 

0.630 

0.943 

0.868 

0.999 

0.666 

0.923 

0.684 

0.919 

0.661 

0.963 

0.912 

0.999 

0.681 

0.929 

0.698 

0.924 

0.671 

0.962 

0,946 

0.999 

0.692 

0.932 

0.613 

0.928 

0.608 

0.969 

1.026 

1.001 

0.602 

0.936 

0.623 

0.931 

0.707 

0.976 

0,608 

0.937 

0.636 

0.934 

0.727 

0.982 

0.626 

0.942 

0,643 

0.937 

0.749 

0.987 

0.646 

0.950 

0.661 

0.944 

0.771 

0.991 

0.664 

0.968 

0.684 

0.961 

0.791 

0.996 

0.679 

0.iM3 

0.706 

0.966 

0.829 

0.998 

0.692 

0.968 

0.716 

0.969 

0.836 

0.999 

0.698 

0.970 

0.730 

0.963 

0.848 

0.999 

0.706 

0.973 

0.741 

0.967 

0.862 

0.999 

0.719 

0.970 

0.762 

0.970 

0.891 

0.999 

0.734 

0.982 

0.769 

0.972 

0.948 

1,000 

0.767 

0.987 

0.773 

0.979 

0.962 

1.000 

0.768 

0.989 

0.787 

0.984 

0.970 

1.000 

0.781 

0.992 

0.816 

0.991 

1.020 

1.000 

0.796 

0.994 

0.842 

0.996 

0.808 

0.996 

0.866 

0.997 

0.816 

0.997 

0.863 

0.999 

0.827 

0.997 

0.877 

1.000 

0.838 

0.997 

0.888 

1.000 

0.863 

0.996 

0.918 

1.000 

0.879 

0.999 

0.974 

1.000 

0.914 

1.000 

0.938 

1.000 

0.949 

1.000 

740 1 -A- 1 


M : A.  2.56  to  3;  B,  2,51  to  2.19; 

C,  2.57  to  3.24, 

R THETA  X 10"^  : 14-24. 

TM/TR  : 1.05 

7401 

FPG  - APG 
AW 

laiow-down  tunnti  with  fix«d  hAlf-nozzle.  Running  time  50  s,  U • 0.114g  H > 0.063  tn. 

Air;  0.3  < PO  < 0.6  m/m*.  TO  : 300  K.  3 

< HE/m  X 10"®  < 6. 

THOMAS  G.O.,  1974,  Comprassibla  turbulant  boundary  layers  with  combined  air  Injection  end  pressure  gradient. 
ARC  (London)  R & H 3779.  Ai^  Ph.O.  Thesit,  Cambridge  (1973),  Squire,  L.C.,  private  communication. 

1  The  t«tt  boundtry  Uytr  hm  fornMd  on  • fUt  turfiet  oxtonding  upttrotm  Into  the  settling  chamber  and 
facing  one  of  a number  of  contoured  nozzle  blocks.  For  the  FPG  cases  these  were  cast  In  Araldita  to  a 
design  calculated  by  the  method  of  characteristics.  The  flow  was  Initially  accelerated  to  give  a uniform 
free  stream  at  H ■ 2.S  - 2.6.  A S**  or  10*’  expansion  was  than  produced  by  a curved  surface  and  reflected 
from  the  test  surface,  where  the  design  pressure  gradients  were  linear.  The  stronger  of  the  two  expansion 
fields  was  not  completed  within  the  test  zone.  For  the  APG  tests,  the  second  half  of  the  contoured  nozzle 
was  fonaed  of  a flexible  metal  plate.  This  was  rolled  to  an  approxlamto  design  shape,  and  then  adjusted 
manually  to  give  a linear  APG  on  the  test  surface. 

Two  test  surfaces  were  used,  one  a solid  metal  plate,  and  the  other  a plate  with  a sintered  section  for 
the  Injection  tests  which  are  not  reported  here.  The  plates  ware  0,1  nni  wide  and  tests  extended  over  a 
streamwise  distance  of  up  to  0.2  m,  starting  0.44  m from  the  tunnel  throat. 

2 Other  than  slight  disturbances  (about  1 S In  M)  at  the  start  of  the  pressure  gradients,  tho  favourable 
gradients  were  "free  from  disturbance"  until  the  large  changes  occuring  at  their  ends.  "One  or  two  weak 
disturbances  were  evident"  In  the  APG  case  end  "these  did  affect  some  of  the  boundary  layer  parameters". 

3 The  evidence  of  earlier  tests  (Jeromln,  1966,  Squire,  1970)  was  that  transition  occurred  well  upstream, 
end  that  the  velocity  profiles  were  fully  developed  after  experiencing  the  throat  region  expansion. 

6 Static  pressure  was  measured  along  the  test  surface  centre  line  at  Intervals  of  12.7  mm  using  tappings  of 
0.30  mm  diameter.  The  plate  temperature  was  monitored  by  7 thermocouples  nnunted  25  mm  from  the  centre 
line  at  Intervals  of  60  mm.  The  wall  shear  stress  was  estimated  using  the  razor-blade  technique  after 
Smith,  Gaudet  and  Winter  (1964).  A section  of  blade  6.36  urn  long  end  3,8  mm  wide  was  mounted  with  Its 
leading  edge  Just  over  the  upstream  edge  of  a static  hole.  The  leading  edge  was  0.14  mm  above  the  plate 
surface,  end  the  upper  side  of  the  blade  had  been  ground  down  so  that  the  chamfering  of  the  upper  side 

was  about  0.03  as*  In  height.  The  sensors  were  calibrated  against  tho  Spalding  and  Chi  (1964)  CF  correlation 
for  ZPG  flow. 

7 Pitot,  temperature,  and  static  prossure  measuraments  were  made.  The  CCP  used  has  e 2.6**  semi-angle  tip, 

was  of  1 mm  diaaiater  and  the  ,tat1c  holes  were  20  mm  from  the  tip.  No  pressure  variation  through  the  boundary 
layer  wet  observed.  The  TO  profile  was  maetured  with  an  ECP  for  which  d ■ 1.65  mm,  I • 2.6  mm  and  the 
semi-angle  a was  6".  The  readings  had  been  compered  earlier  with  a long  slender  ECP,  and  no  difference  was 
found,  so  that  the  shorter  probe  was  used  at  being  lets  fragile.  The  Pitot  probes  used  were  FPP  for  which, 
approxlsutely,  hj  ■ 0.13,  hj  ■ 0.036,  bj  ■ 1.6,  bj  ■ 1.0  am,  (These  are  representative  figures,  the  source 

0 paper  giving  much  more  detail.)  Profiles,  static  pressure,  and  razor  binds  CF  detarmlnatlons  were  made  on 
the  tame  normal  at  streemwlsa  Intervals  of  12.7  mm.  For  gradient  B,  series  02,  the  Interval  was  6.36  mm. 

9 The  readings  were  rKordad  continuously  on  X-Y-p1ottert,  and  the  tebulited  values  obtained  from  values 
measured  from  the  trace.  The  author  alto  extrapolated  the  TO  profile  to  meet  the  measured  wall  temperature. 
The  static  pressure  was  taken  at  constant  on  the  basis  of  the  static  pressure  traverses  made.  The  author's 
10  recovery  factor  was  0.89.  No  profile  corrections  were  made  and  Sutherland's  viscosity  law  was  used. 

12  The  editors  have  presented  only  those  profiles  measured  on  a solid  surfoce.  The  author  also  presents 
profiles  for  each  pressure  gradient  at  two  wall  mats  flux  rates.  The  boundary  layer  edge  state  Is  that 


I 
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13  selected  by  the  author.  The  profiles  form  three  sets,  01  for  the  FPG  "A"  case  with  16  successive  profiles, 

I,  14  02  for  the  APG  "B"  case  with  15  profiles,  and  03  for  the  FPG  "C"  case  with  18  profiles.  The  CF  value  Is  as 

reduced  by  the  author. 

§ DATA  7401  0101-0318.  PUot,  TO  (and  P)  profiles  measured  separately,  NX  • 16-18.  CF  from  rarer  blades. 

15  Editors'  ceeseents 

The  exper1s«nt  Is  one  of  a series  Intended  to  provide  coMprPhensIve  Inforetatlon  on  the  effects  of  mass 
Injection.  Here  we  consider  only  the  “solid  well*  case,  which  together  with  the  ZPO  experiment  of 
I Jeromln  - CAT  6602  provides  a systamatically  varied  set  of  pressure  gradients  observed  In  a single  facility. 

I The  principal  uncertainty  here  mutt  be  the  question  of  three-dimensional Ity,  at  the  length/width  ratio 

of  the  experimental  surface  It  over  8 i 1.  A momentum  balance  for  the  centre  line  profile  sequence  of 
CAT  6602  showed  discrepancies  at  the  20  - 30  f level. 

I The  profiles  ere  given  In  fine  detalU  and  at  close  Intervals  to  that  the  layer  develoixsent  It  easily 

followed.  Comparable  tests  with  broadly  similar  geometry  are  those  of  Michel  • CAT  6902  for  the  FPO  cate 
and  Zwarts  - CAT  7007  In  an  APG.  lewis  et  a1.  - CAT  7201  give  profiles  at  close  Intervals  on  an  axl- 
s^asetrle  model . 

The  author  states  that  no  normal  pressure  gradients  were  observed,  but  the  frequency  at  which  static 
• pressure  profiles  were  measured  Is  not  stated,  and  normal  pressure  variations  might  occur  In  those  regions 

t where  the  longitudinal  pressure  gradient  Is  changing  rapidly. 
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CAT  71101  THOMAS  BOUNDARY  CONDITIONS  AND  tVALUATED  DATA.  SI  UNITS. 


RUN 

MD  * 

TW/TR 

RED2W 

CF  • 

H12 

HI2K 

PH 

PO 

X • 

P00« 

Rti/PO* 

RE('2D 

CQ 

H12 

Hl2K 

TH» 

TO 

RZ 

TOO* 

3W  * 

D2 

PI2 

H42 

D2K 

uo 

TR 

TAOIQIOI 

2.5600 

1.0501 

A. 2541* 

♦ 01 

1.5S00"-0J 

4,2081 

1.1845 

2. 1968*^04 

2.l968"to4 

C.OOOO'tOO 

«.1200*+OS 

1.(1000 

1.6742“ 

♦ 04 

NM 

1.7913 

1,7727 

2,8960*^02 

1.2612*602 

INFINITE 

2.«1R0"T02 

0.0000 

4.2574' 

-04 

NC 

0.0611 

6.1560*-04 

5,7489*602 

2, 7468*602 

7R01UIUR 

2.S600 

1.0547 

R.4568" 

♦ Q1 

l,5200*-Ul 

4,2257 

1.1675 

2,1968*604 

2.1968*604 

1.2700‘>02 

0, 1200**05 

1.0000 

1.7157* 

♦ A4 

NM 

1.7959 

1.7790 

2.8970*902 

1.2612*602 

INFINITE 

2,R1R0"*02 

0.0000 

4.1611’ 

-04 

NC 

0,0411 

6,29U"-04 

5,7689*602 

2.7406*602 

7A0I01O1 

2.5600 

1.0550 

0.1664* 

♦ 01 

t.5100*-0l 

4,4007 

1.1564 

2.1948"604 

2.|968*6U4 

2.5«U0"-I)2 

«.1200"*05 

1.0000 

1.6978" 

♦ 04 

NH  • 

1.8UI4 

1.7850 

2.8980*902 

1.2632*602 

INFINITE 

2.4140**02 

0.0000 

4.1176* 

-04 

NC 

-0,0297 

6.2718"-04 

5.7689>602 

2.7468*602 

TROIOIO'I 

2. 5400 

1.0561 

4.0610* 

♦ 01 

1.5150*-01 

4.2581 

1,1474 

2,0970*604 

2.0970*604 

l.SI00*-02 

4.l2fl0'*05 

1.0000 

1.8625* 

♦ 04 

NM 

1,8045 

1.7880 

2,8990*602 

1, 2466*602 

INFINITE 

2.4140**02 

0.0000 

4.A122* 

-04 

NC 

0.0S9S 

6,S9l4*-04 

5.7974»602 

2.7451*602 

7A|)lgl«<S 

2.6S00 

1.0571 

8.6151* 

♦ 01 

1.5650*-01 

4,1744 

1,1148 

1,9712*604 

1.9712»604 

S.O«UO*-«2 

4.I200**05 

1.0000 

1.8044* 

♦ 04 

NM 

1,8117 

1.7955 

2.9nO0*6O2 

1.2247*602 

infinite 

2,4140**02 

O.flOOO 

4.7624* 

• 04 

NC 

0.0201 

6.5177*-04 

5.8156’602 

2.7428*602 

7ASIU1U* 

2.6700 

1.0SS5 

8.2504* 

♦ OS 

1.5650*-0l 

4,4754 

1.1421 

1.8S12*604 

1.8512*604 

6.)SOO>-02 

4.1200**05 

l.OOOO 

1.7512* 

♦04 

NM 

1.8100 

1.7928 

2.90IO*902 

1.2011*602 

INFINITE 

2.4|40**02 

0.0000 

4.7271* 

-04 

NC 

0.0198 

6.6416*-04 

b,8724*602 

2.7406*602 

7R910tu7 

2.7100 

t.0547 

7.8151* 

♦ OS 

1.5550*-01 

4.6449 

1.1091 

1.7425"604 

1.7425*60« 

7.6200>-92 

4.1200**05 

1.0000 

1.6886* 

♦ 04 

NM 

1.8266 

1.8102 

2.9020*6U2 

1.1821*602 

INFINITE 

2.4140**02 

O.flOOO 

4.6516* 

• 04 

MC 

-0,0274 

6.7110"-04 

5.90BI*6U2 

2, 7184*602 

7AOIUIOS 

2.7500 

1.9606 

fl.0148" 

♦ OS 

1.5500*-U1 

4,5164 

1,1040 

1,8188*604 

1,6188*604 

#.BR0O»*O2 

4.I200**05 

1.0000 

1.7605* 

♦ 04 

NM 

1.8290 

1.8126 

2.9020‘6U2 

1.1618*602 

INFINITE 

2.4140**02 

O.flOOO 

4.4551* 

-(14 

NC 

0,0166 

7,0945*-04 

5,94S0*6U2 

2.7161*602 

TNSIOtUR 

2.7400 

1.0614 

8,0244* 

♦ 01 

1.5500*-U1 

4.6097 

1.2924 

I,5415*604 

1.5415*604 

l.0U0*-01 

4.1200**05 

t.AOOO 

1.7410" 

♦ 04 

NM 

1.8117 

1.8171 

2,9020*602 

1.1417*602 

INFINITE 

2.4140**02 

0.0000 

5.1567* 

-04 

NC 

0.0401 

7.4112“-04 

5.9770*602 

2.7142*602 

71*010110 

2.S400 

1.0620 

7,7604* 

♦ 01 

1.5500*-0S 

4.7451 

I.SOIS 

I.4284*604 

1.4284*604 

I.|II10>«0I 

4.1200**05 

1.0090 

1.7685* 

♦ 04 

NM 

I.OIII 

1.8128 

2,9ei0*602 

1.1171*602 

INFINITE 

2.4140**02 

O.flOOO 

5.2254* 

• 04 

NC 

U.U194 

7.6046"-U4 

6,01B2»6U2 

2.7116*601 

7A0IO1U 

2.S«00 

t.0624 

7.7504* 

♦ OS 

l.845fl*-01 

4,7715 

1.2894 

1,S442'6U4 

1.1442*604 

l.2700*-0l 

4.1200**05 

1.0000 

1.7444* 

♦ 04 

NM 

1.8168 

1.8187 

2.9DOO*t02 

l.0978’60l 

INFINITE 

2.4140**02 

(l.OOOO 

5,4145* 

-04 

NC 

0.0551 

7.8726*-U4 

8,0502*602 

2.7296*601 

7«oigi 11 

2.4000 

1.0624 

7,6718* 

♦ 01 

l.5l5fl*-01 

4.9105 

1.2880 

I,1040*6U4 

1.1040*604 

1,1RTO*-Ol 

4.1200**05 

1.0900 

1.7906“ 

♦ 94 

NM 

1.8170 

1.818* 

2,B990»6W2 

1,0884*602 

INFINITE 

2.4140**02 

O.flOOO 

5.4661* 

-04 

NC 

0,0184 

8.027M--04 

8.U659*602 

2.7286*602 

7**0lUlll 

2.4100 

4.1200**05 

1.(1626 

7.6564* 

♦ 01 

1.5250*-U1 

5.0128 

1,2818 

1. 2462*604 

1.2462*604 

I.SIN0‘-01 

l.noflo 

1,8084* 

♦ 04 

NM 

I.8MI2 

1.8218 

2,B9|0*602 

1.0744*602 

INFINITE 

2.4140**02 

O.flOOO 

5.6129* 

-04 

NC 

0,0145 

8,2661"-04 

6.089I»6U2 

2.7172*602 

7A010IH 

2.4600 

I.(I62« 

7.4515" 

♦ 01 

1.515fl"-(il 

4.9022 

1.2951 

1.I9II*604 

1,1911*604 

l.*»10*«0t 

4.1200**05 

1.0090 

1 .4014* 

♦ 04 

NM 

1.8361 

1.8156 

2,8970*602 

1.0606*602 

iNFINIir 

2.4140**02 

1.(1000 

5,4957* 

-04 

NC 

0.0796 

B.B111*-94 

6,lue*6U2 

2.7?57’602 

7R0I0IIS 

l.OOOO 

1.0612 

7.5685* 

♦ 01 

1.5P50*-01 

5.0«82 

1.2791 

1, 1216*604 

1.1216*604 

l.77»0«-0l 

4.1200**05 

l.OOOO 

1.7906* 

♦ 04 

NM 

1.8410 

1.8216 

2.8960*602 

1.0425*602 

INFINITE 

2.4l40*t02 

o.oono 

5.7704* 

-04 

NC 

0.0424 

8,521D*-04 

6.I414*6U2 

2.7218*602 
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CAT  7<IOt  THOMAS  DT'UHDAPY  cONDIVIONS  ANQ  tVALUATFD  DATA,  SI  UMTS. 


RUN 

MO  • 

TH/TR 

REoaM 

CF  ♦ 

hia 

max 

PW 

PO 

X « 

POO* 

rn/pd* 

REOaO 

CO 

Hia 

HllK 

TH* 

TO 

R{ 

TOO* 

sh  * 

na 

pia 

Hua 

OIK 

UD 

TR 

7AOtV2u( 

i.SiiOO 

t .osao 

7.'ii4t*.ni 

1.0«50*.0l 

4.4ba4 

1.1710 

l,74?9*»0‘l 

l.7479"*04 

o.onuo**i)fl 

J.O810* 

♦ OS 

T.OUOO 

1 .4T70*7U4 

TIM 

i.roao 

1.7791 

a.oibO’tui 

i,ao99**(ia 

tNFlNITF. 

F.RAI0« 

♦ oa 

0.0000 

«.07aa*-04 

NC 

o.o7ao 

7.07UO*-04 

5.7904*+«a 

a.TbRO'toa 

7A0IU70? 

E.SSnQ 

t.osao 

7.0(,16“701 

l,940O*-Ul 

4. 8741 

l.lbQb 

l,7«79"^«4 

I.Tm79**04 

l.i7Uf;«-0» 

I.OBOO* 

♦ 09 

t .0000 

1 .4u*>r*Y04 

NM 

t.74bO 

1.77R7 

a.Ribo*+ua 

i.ao99“*4a 

INFINITE 

a.RAIO" 

♦ oa 

n.ouoo 

4.mB*-04 

ur 

•0.UI14 

b.0404*-U4 

9.7904*^oa 

a,r*44**(ia 

7«0I0?U) 

a. BIBO 

1.0911 

A,(i4?4*.01 

l.b0Sn*-01 

4.149b 

1.1900 

i.raos'puo 

I.rao9**o4 

l.nBOB" 

♦ 09 

1 .ouou 

T .1111*7A4 

N“ 

1.7404 

i.7oao 

a,9i7o*pua 

l,2fl9a**02 

infinite 

a.BAIS’ 

♦ oa 

o.ouou 

4.91lb*«04 

lie 

O.UOlO 

b,4T90*-u4 

S.7404"P0a 

a,7*9i"*oa 

7A0lu;tf« 

a.saoo 

1.0911 

4.4|ia*40l 

i.baoo*«oi 

4.aiF4 

1.1911 

1,7479*P04 

1,7479*4»4 

j.(ian»< 

♦ 05 

1.0004 

T.197a*704 

Nl< 

1.0009 

1.7691 

a.4170*^U2 

i.a999*4«a 

INFINITE 

a.RAi#" 

♦ oa 

0,0000 

«.9641*«04 

lie 

•0.0091 

b.9161*-li4 

9.7904*poa 

a.7499*4oa 

7A»tfttO« 

a.4BS9 

i.oiao 

7.0bl4*^Ol 

1.9»90*-01 

4.1114 

1,1091 

1.094I.-PO4 

1.0994*404 

S,0SU0«>0I 

S.ABOf 

♦ 09 

I.OOQO 

1 .ia4b*404 

ilH 

1.7011 

1.7471 

a.«iao*pwa 

1.1100*443 

INFINIIC 

I.NAIO* 

♦oa 

0.0000 

4.9h4(l*«04 

NC 

•0.0000 

b.9044*-04 

9.7ioa*poa 

1.7711*402 

7«OtOJU6 

a, Also 

1.09T4 

T.4791*701 

1.9900*-01 

4.1704 

1.1740 

I.4404*pU4 

1.944A"404 

A.J)B0*-SI 

j.oaoo* 

♦ OH 

1 ,0000 

1 .«474*P04 

NM 

i.7a4b 

1.7711 

a.4iBo*fiia 

1. 1149*441 

INFINITE 

a.RAIO" 

♦oa 

O.ooco 

4,*04J*.04 

lie 

•O.OblO 

b.l0U4*-O4 

9.t7B4*tU2 

2,7741*442 

740tuAu7 

a.AAAO 

t.0910 

7.4i44*p01 

1.9I90*-01 

4,0491 

1.1017 

l,4T4a*p04 

1.979a»404 

7,NE04*-B2 

I.ASOO* 

♦ 09 

I.OAOO 

1 .9407*404 

NH 

1.7011 

1.7447 

a.4i4o*poa 

1,1419*442 

INFINIIC 

a.NKia' 

♦oa 

4.0000 

4,9749*-04 

lie 

O.OUIS 

7.1077*-04 

9.440l*POa 

2.7740*441 

7AOI«fOR 

a.Aioo 

I.09U 

R.4707*401 

l.4400*-01 

4.0111 

1.1011 

a. 0741*404 

1.4741*404 

B,aNUO*«OI 

l.OBBB* 

♦ 09 

1.0000 

I,bl90*404 

NM 

I.7BI4 

1.7441 

a.42O0*4oa 

1.1444*402 

INFINIIC 

a. 4410* 

♦oa 

0.0000 

*l.ll4a*«04 

Ne 

0.UU47 

7.ai4H**U4 

9.4i4a*tua 

1.7746*441 

7«0IVB«B 

I.S44A 

I.oloa 

R,7171*701 

l.4bS0*»01 

1.4741 

1.1410 

2.1140*pU4 

1.1190**U4 

I.OUO*-OI 

I.OBOO* 

♦ 09 

1.0000 

I,ti4at*704 

NM 

1.707b 

1.7717 

a.4i4o*poa 

1.1717*441 

INFINITE 

1.4410* 

♦oa 

0,0000 

•T.IB97*»04 

HC 

-0.004R 

7.10T4*-I14 

9.4l44*4ua 

1,7T79"441 

7AtlB2IO 

a. 1400 

t.0441 

•.4649*701 

1.4410*>U1 

1.4141 

1.1090 

a.ltlO*444 

2.1110*444 

i.oaoo* 

♦ 09 

1,0000 

l.«44b*704 

NM 

1.7794 

1.7410 

1.4100*001 

1,4417*442 

INFINITE 

a, 4410* 

♦ 01 

0,0000 

4,*711*-04 

NC 

• 0.007b 

7,440a*-04 

9.9100*pua 

1,7011*441 

TABUFU 

a.sioo 

1,0440 

4.9baO*tOl 

I.4100*>01 

4.0414 

1.1711 

1. 1901*404 

1.1941*444 

1.0000* 

♦ 01 

l.AOAO 

I.7bl9*t04 

IIM 

1.7017 

1.7401 

1.4100**01 

1.4140*402 

INFlNIir 

1.4410* 

♦oa 

0,0000 

9.isia*«o4 

Ne 

-0.0099 

7,4100'«04 

t.9071**oa 

1.7010*401 

T<t«IB>K 

1.1009 

1.0474 

I.Oai4*pQ4 

1.4100*>0l 

1.7444 

1,1074 

1,4411**04 

1.4411**44 

I.OBOO* 

♦ 01 

1.0000 

l.4TaO*704 

NM 

1.774a 

I.74U9 

a,vi7o**oa 

1.4191**01 

INFINIIC 

a. 4410* 

♦ 01 

0.0000 

9,417B*«04 

NC 

O.OlNb 

S,llll*»44 

9,9I17**0| 

1.7010*441 

TAOIVltS 

a.aaoo 

1,0474 

1.I1«7*404 

i,4ion*»oi 

1.4700 

I.17TI 

a.9419**04 

2.)*19**04 

I.oaoo* 

♦ 01 

1.0000 

a.01bl*704 

NM 

1.7774 

1.7444 

a.4i70‘*oa 

1.4410**41 

INFINITE 

1.4410* 

♦ 01 

0.0090 

b.0944*«04 

HC 

9.0111 

o.iao9*-u4 

9.4041**111 

1.7091*441 

7ABIVIIA 

1.1700 

i.04*a 

l.lS10*t04 

1.4000*-01 

1.4719 

1.140] 

1.9019**04 

1.9019*444 

I.OBOO* 

♦ 04 

1.0000 

l,074B*t«4 

NM 

1.7009 

1.7474 

2.4140**42 

1.4404*441 

INFINITE 

1.4410* 

♦ 91 

0,0000 

4.I414*.04 

MC 

0.0104 

0.4t40*»U4 

9.*774**41 

1.7090*441 

740tUll<l 

a.aioo 

1.0491 

t,1407*404 

i.mo*-oi 

1.4749 

1.1440 

a.4197**04 

1.0197*444 

l.77*0»-#l 

I.oaoo* 

♦ 09 

1,0000 

a.l494*t04 

NM 

1.7407 

1,7944 

1.4t40**91 

1.4177*441 

INFINITE 

1.4410* 

♦ 01 

0,0000 

a.0007*«04 

NC 

•0,0(11 

4.104l*>04 

9.4040**4l 

1.7094*441 

740I-B-3 


CAT  7«ni  Thomas 


OOKHDAPY  COliOITlO'iS  AHy  LVALUATfD  I'AIA.  ai  UMTS. 


HUN 

M[)  • 

Tu/TB 

PEP2H 

CF  ♦ 

H12 

M12K 

PH 

PU 

X * 

POD* 

ph/pd« 

pcpao 

cn 

HJ2 

m)2K 

T w* 

TD 

Hi 

TOO* 

5W  * 

PI2 

H42 

P2K 

UO 

IH 

THOIOSOI 

2.)700 

i.osio 

7,0244*a01 

l.S400**0) 

4.2751 

1.1505 

2.1630*404 

2.1610*604 

0. 0000**00 

0.1200* 

tO) 

1.0004 

t.5946*A04 

NM 

1.0009 

1.7854 

2807b0*402 

1.2501*602 

INflNTtl 

2.4020" 

♦ 02 

0,0000 

<l.0427*-04 

NC 

0.0210 

S.8024**04 

5.7616*+02 

2.7302*602 

T0010S02 

2.6100 

1 ,0SB6 

7.4201*a01 

1,5400"-0) 

4,1007 

1.1160 

2,01)0*t04 

2.01)0"604 

l.2T00*-0* 

0.1200* 

♦ 05 

1.0000 

1.5167*a44 

NN 

1,0106 

1,7965 

2,8770*^6J 

1 .2204*602 

INFINITI 

2.4020* 

♦ 02 

9,4000 

1,«744*>04 

NC 

0.0110 

5.6771**04 

5.7499*+02 

2.7279*602 

740IOSOS 

2.)000 

1,0541 

o.4iao*>o) 

l,5600**Ul 

4,2646 

1.119) 

2.1297*+04 

2.1297*604 

2,S400*-02 

0.1200* 

♦ 05 

1.0000 

1.7225*y04 

NM 

1.8081 

1.79)2 

2.0700*^02 

1.2448*602 

INFINITE 

2.4020* 

♦ 42 

0.0040 

«.)90l*-04 

NC 

0.0240 

6,2710**04 

5,7714*^02 

2.7297*602 

74010S04 

2.6100 

1.0554 

7,7iaO*60) 

1.5900**0) 

4,1757 

1.1165 

2.0110*^04 

2.o110*6O4 

].ai00*>02 

0.1200* 

♦ 05 

1.0000 

1.599)*604 

NM 

1.8114 

1.7964 

2,8790*^02 

l.22B4*v02 

INFINITE 

2.4020* 

♦ 02 

0.0004 

4.1414*-04 

NC 

0.004) 

5,94)2**04 

5,7999*^02 

2.7279*602 

70010)04 

2.6140 

1.0557 

9.0064*y41 

l,6000**0) 

4.2)18 

1.129) 

2.0l)0*^04 

2.0110*604 

S.0«00*>02 

0.1200* 

♦ 05 

1.0000 

l.A66a*904 

NM 

1.8099 

1.7954 

2.0000*602 

1.2284*602 

INFINITE 

2.4020* 

♦ 02 

0.0000 

4.ai44*-0« 

NC 

0,051) 

6.0009**04 

5. 7999*602 

2, 7279*602 

70010)06 

2.6700 

1.0574 

7,T906*601 

1.5450**0) 

4,4879 

1,1057 

1.0512*604 

1.8512*604 

6.)900*-0) 

0.1200* 

♦ 05 

1,0000 

t.6555*604 

NM 

1.8265 

1.0119 

2.0010*602 

1.19o)*602 

INFINITE 

2.4020’ 

♦ 02 

0.4040 

4.426S*-94 

NC 

*0.0085 

6,1159**04 

5,0552*602 

2.7246<602 

70010)07 

2.7200 

1.0504 

7.504e*601 

1.5850**01 

4.6149 

1.2045 

1. 71*0*604 

1.7l6fl*>04 

7.6200*««2 

0.1200* 

♦ 05 

1.0000 

1, 6284*604 

NM 

1.6165 

1.8211 

2. **20*602 

1. 1701*602 

INFINITE 

2.4020* 

♦ 02 

0,4040 

4.4722*-04 

NC 

-0.0256 

6.1851**04 

5.8997>602 

2.7219*602 

70010)04 

2.7790 

1.0602 

7.77H0*60) 

l.5400*»01 

4.5552 

1.2111 

1, 5094*604 

1.5094*604 

a.)ooo*«o> 

0.1200* 

♦ 05 

1.4000 

1, 7212*604 

NM 

1,0162 

1.8220 

2.8810*602 

1.1450*602 

INFINITE 

2.4020* 

♦ 02 

0,4000 

4.4617*-04 

NC 

0,0)67 

6.9)60**04 

5, 9427*602 

2.7191*602 

70010)00 

2.0000 

1.0620 

T.2844“a01 

1.5400**0) 

4.7221 

1,2604 

1,4204*604 

1.4284*604 

I,0I60*-0I 

4.1200* 

♦ 05 

1.4000 

1 .6615*604 

NM 

1.8440 

1.0101 

2.0840*602 

1.1105*602 

INFINITE 

2.4020* 

♦ 42 

0.0044 

4.06a2*-04 

NC 

0.0271 

6.9792**04 

6,0006*602 

2.7157*602 

70010)10 

2.4000 

1.06)5 

7,1275*60) 

1.5400**0) 

4.7929 

1.267) 

1.1040*604 

1.1040*604 

1.10)0*«0l 

0.1200* 

♦ 05 

1,0040 

1.6660*604 

NM 

1.8464 

1.8115 

2.0050’602 

1.0*20*602 

INFINITE 

1.4020* 

♦ 02 

0.0000 

5.0447**04 

NC 

0.04*1 

7,2426**04 

6. 0402*602 

2.7127*602 

70010)11 

2.4600 

. 

1.4650 

6.4)57*60) 

1.5000**0) 

4,8672 

1.2519 

l,19|)**04 

1.1911*604 

l,2700«>01 

0.1200* 

♦ 05 

1,0000 

1.6620*604 

NM 

1.85)6 

1.8)87 

2.6160*602 

1.0544*602 

INFINIir 

2.4020* 

♦ 02 

0.41/00 

5.1992"*04 

NC 

0.0*47 

7,4515**04 

6.094D*602 

2.7098*602 

70010)11 

).O100 

1.0661 

6.7756*60) 

l.5750**01 

4.9599 

1.2510 

1.1049*604 

1.1049*604 

1,)*70*-0I 

4.1200* 

♦ 05 

1.0000 

1.6585*604 

NM 

1.8560 

1.8402 

2,087D*602 

1,0)20*602 

INFINITE 

2.4020* 

♦ 02 

0,0000 

5, 1281**04 

NC 

0.0715 

7,6614**04 

6,1108*602 

2.7075*602 

70010)1) 

).0)00 

1.4674 

6,5898*601 

1.5650**01 

5.1620 

1.2440 

1.0'l0**t04 

1, 0408*604 

l.9200*>0t 

4.1200* 

♦ 05 

1.0040 

1.6401*604 

NM 

1.8540 

1.8*41 

2.8*80*602 

1.0145*602 

INFINITE 

2.4020* 

♦ 02 

0,4000 

5.)847*-04 

NC 

0.0)62 

7,8146**84 

6, 1594*602 

2.7057*602 

70010)10 

1.1000 

1,0606 

' 6,6710*401 

1.5)00**01 

5.1780 

1.2469 

9.6609***) 

9.8*09*6I»1 

l,6910*-0l 

0.1290* 

♦ 05 

1.4000 

1,6956*604 

NM 

1.8584 

1.8411 

2.0*90’602 

9.911**601 

INFINITE 

2. 4020* 

♦ 02 

0.4000 

5.7l99*-04 

NC 

0.0729 

8,)*5)"*04 

6,1941*602 

2.7015*602 

70010)1) 

1.1100 

1.0645 

6.49)1*+01 

1.9150**0) 

5.5411 

1,2485 

9,2405*60) 

9,2405*60) 

1.77»0*-01 

0.1200* 

♦ 4) 

1.0000 

1,6706*604 

NM 

1.0570 

1.8*05 

2. *900*602 

9.8081*601 

INFINITE 

2.4020* 

♦ 42 

4,0000 

5.7a02*~04 

NC 

*0.01*9 

0,5200**04 

6,2144*602 

2.7022*602 

70010)16 

1.1700 

1.4706 

6.68T1*60) 

1.5200**0) 

5.0774 

1.2416 

8. 7101*601 

8.7101*601 

1.00»0*-01 

0.1200* 

♦ 45 

1.0000 

1.7491*604 

NM 

1.4587 

1.0419 

2,6910*602 

9.6419*601 

INFINITE 

2.4020* 

♦ 02 

0,0000 

6,1294*-04 

NC 

0.1510 

0.0040**04 

6,2409*602 

2.7005*602 

74010)17 

1.2200 

1.0711 

6, 4.155*  60) 

1,5100**01 

5.1767 

1.2456 

8,0927*601 

8. 0927*601 

2.0)20*<01 

0.1200* 

♦ 05 

1.0000 

1, 7185*604 

NM 

1.0597 

1.0411 

2.1920*602 

9.4415*601 

INFINITE 

2.4020* 

♦ 42 

0.0000 

6,1864**04 

NC 

0,1610 

9.0269*-04 

6,27)1*602 

2.6984*602 

74010)10 

1.2000 

1.0724 

7,5749*601 

1,5000**01 

4.6260 

1,2410 

7, 0590*60) 

T.*59«*60) 

2«1)60*-0I 

4.1200* 

♦ 05 

1.0449 

2.0197*604 

NM 

1.8559 

1.8176 

2.8910*602 

9.1627*601 

INFINITE 

2. 4020* 

♦ 42 

o.oooo 

7,4228**04 

NC 

0.1154 

1.0561*>0l 

6.2*57*602 

2.4978*602 

7401-CM 


T4010101  TmOMAS 

PMOFlLt 

tabulation 

29 

POINTS)  DELIA  AT  POINT  24 

1 

Y 

•It/P 

p/pn 

TO/TOO 

M/HD 

U/UD 

T/TD 

PHn/RHOD 

1 

O.OOOO’tQO 

l.OOOO’Yl'O 

hM 

0.94tlt 

0.00000 

0.00000 

2.29261 

0.00000 

t 

l.0000**04 

1.7545"t00 

NK 

0.44720 

0.36481 

0.61 100 

1.96200 

0.26046 

3 

t.0000"-04 

1.4767'*00 

l|M 

0.44JJ2 

0.40447 

0.66600 

1.88600 

0.29496 

4 

S.oooC'Oo 

?,taSi"»flo 

NM 

0.4B664 

0.44622 

0.60000 

1 .eoooo 

O.lllOo 

5 

4.6000’-04 

a.Aoao'too 

«. 44332 

0. 44 197 

l).63b00 

1.74200 

0.16610 

6 

S.OOOO'-OO 

2,T4fc9"»00 

U« 

0.48136 

0.61 1B4 

0.46600 

1.69000 

0.19196 

7 

6,0000"-04 

t.44j4"tO0 

N“ 

0.47BB4 

0.63496 

0.69400 

1 .64600 

0.41 702 

t 

•,0000*>04 

i.tona'too 

NM 

0.4T5T1 

U. 66361 

0.71100 

1.69200 

0.441.61 

4 

t,0OO0‘-0S 

S.434t'*00 

NM 

0.478S5 

0.68061 

0.73400 

1.66600 

0.47201 

to 

1,2000*’03 

}.663f»flO 

t|M 

0.481IS 

0.61117 

u. 76400 

1.62200 

0,49640 

11 

l.4A00*-03 

s.aaos'YOo 

NM 

0.48312 

0,63223 

0.77200 

1.44100 

0,61777 

12 

1,6000‘>OS 

4.1tT6’*O0 

NM 

0.48644 

0.66631 

0.74100 

1.46700 

0.64290 

13 

l.tOOO*-OI 

4.3464'»A0 

NM 

0.44783 

0.67608 

0.00700 

1. 42400 

0.66471 

14 

t.0000*«03 

4,S447"400 

NM 

0.48471 

0.64716 

0.92400 

1.19700 

0. 68984 

IS 

t.tOO0*-0S 

4.6314'tOO 

t|M 

0.44214 

0.71681 

0.83400 

I.IIOOO 

0,61241 

16 

t.4000*'*01 

S.O6S4'*n0 

NM 

0.44343 

0.73606 

0,86100 

1,14300 

0.81616 

IT 

j.6000*«OS 

S.34S3’*00 

NH 

0.446S7 

0.76018 

0.06400 

1.11100 

0,80194 

16 

t.6O00*>0S 

S.S4A4‘*0a 

NM 

0.44823 

0.77746 

0.88200 

1.28700 

0.68611 

14 

3.0000>«OS 

S.atT6'»00 

NM 

9.44861 

0.74468 

0.84200 

1.26000 

0.70744 

to 

1.3O00**0S 

6.t044'»a0 

NM 

0.44813 

0.82364 

0.41000 

1.22100 

0,74624 

tt 

1,6000*>01 

6,440S'»ftO 

N“ 

0.44724 

0.86410 

0.42700 

1.17800 

0.7884} 

tt 

1,4000*-05 

T,OS73“*00 

NM 

0.44826 

0.88266 

0.44200 

1.11900 

0.82704 

t3 

4.t000*>03 

7.4927"tO0 

NM 

0.44446 

0.41161 

0.96600 

1.10000 

0.88909 

14 

4.SOO0*-03 

T.40T5“*00 

NM 

0.44834 

0.41817 

4,97000 

1,06900 

0.90719 

ts 

4,aooo*-oi 

a.t877*t00 

NM 

0.44S48 

0.48146 

0.9M00 

1.04000 

0.94127 

t6 

5.t000"»03 

a,S447“*00 

NM 

0.44843 

0.980T3 

0.94000 

1.01900 

0.97164 

tT 

S,6000*-01 

t,T444*»00 

NM 

0,44860 

0.44263 

0,49600 

1 .00700 

0.98908 

ta 

6.0000’«03 

a.a404“*oo 

NM 

0.44439 

0.44060 

0.94900 

1. 00100 

0.99SOO 

0 t4 

6,4O00‘-0S 

8.416l**n0 

NM 

1.00000 

1.00000 

1,00090 

1 .DOOOO 

l.UOOOO 

INfUT 

VA4I46LC3 

Y,U/llO»T/tO 

aaauMc  pipo 

1 

74010116 

THDNA8 

PROFILE 

TABULATION 

40 

POINTS.  DELTA  AT  POINT  40 

I 

Y 

PT2/P 

P/PO 

TO/TOO 

H/MD 

u/uo 

I/to 

RMO/PHOl) 

1 

0,0000* 

♦ 00 

1.800«*+0U 

NM 

0.99212 

U. 00000 

o.ooooo 

2. 77790 

0,00000 

2 

1,0000* 

-04 

1.89T8*t"0 

NM 

0,99971 

0,!!484 

0,51000 

2.31100 

0.21879 

1 

2,0000* 

• 04 

I.4882't80 

NM 

1.U0291 

0.40912 

0.80100 

2.16800 

0.27860 

4 

S.OdllO" 

•04 

I,9181"t00 

NM 

1.00376 

0.46198 

0.86000 

2.08000 

0.31707 

S 

4.0000* 

• 04 

S.248t’TO0 

HH 

I.UOITO 

0.48619 

0.88100 

U97O00 

0.34689 

8 

6.0000* 

• 04 

1.4928*T0U 

NM 

0.99878 

0.50696 

8, 70100 

1.91260 

0.38863 

7 

8,0000* 

• 04 

1.T8IT"+80 

NM 

0.99711 

0,51142 

0.72300 

1.85100 

0,39080 

0 

8.00(10* 

• 04 

4.l981'+80 

NM 

0. 99181 

0.58469 

0.76000 

1.76400 

8.42517 

9 

1,0800* 

• 01 

4. 4228*700 

NH 

0.98338 

0.58178 

0,76100 

1.71100 

0.44477 

10 

1,7.000* 

•01 

4,TaT7"700 

NM 

0.9PU6 

0.80411 

O.TTBDO 

1.85800 

0.48924 

11 

1,4000* 

•01 

4,9714*>fl0 

NM 

0.98044 

0.82166 

0.79100 

1.81900 

0.48867 

12 

l,8ft00* 

•01 

6.1840*700 

NH 

0.98099 

0.61623 

0.80200 

1.58900 

0.60472 

11 

1.8000* 

• 01 

6.192T*7«0 

NM 

0.98086 

0.66011 

0.BI200 

1.6690U 

0.52086 

14 

2,0000* 

•01 

5, 6980*700 

NM 

0.98187 

0.66190 

0.82200 

1.61100 

0.63820 

IS 

2,2000* 

•01 

6.8120*700 

NH 

0.98122 

0.67776 

0.83200 

1.60700 

0.56209 

18 

2.4000* 

•01 

8,0090*700 

NM 

0.98261 

0.89024 

0.84000 

1.48100 

0.68718 

17 

2.8000* 

•01 

8.2080*700 

NM 

0,98480 

0.70284 

0.84900 

1 ,46000 

0.58161 

la 

2,8000* 

-01 

8,S82T*t00 

NM 

0.98633 

0.71111 

0.86600 

1.44VO0 

0.69444 

19 

3.0000" 

-01 

8.6688*700 

NM 

0,98828 

0.72196 

0.08100 

1.42100 

0.80712 

20 

i.3000* 

•01 

8.7908*700 

NM 

0.98565 

0.71771 

O.OTIOO 

1 .19400 

0.82482 

21 

1,8000* 

•01 

7.n680*»80 

l,H 

0.98763 

0,76124 

0.88100 

1.16HOO 

0.84401 

22 

1,9000* 

•01 

T,1174"»n0 

NM 

0.98984 

0.76911 

0.89100 

1.14200 

0.88193 

21 

4,1000* 

•01 

7.6871*t00 

NM 

0.94027 

0.78107 

0.84900 

1.11800 

0.88209 

24 

4,6000* 

-01 

7.8839’tOO 

NM 

0.99218 

0.79821 

0.90800 

1 .29400 

0.70170 

16 

4,8000* 

• 01 

8.I012*7«0 

NM 

0.99286 

0,81097 

O.OISOO 

1.27300 

0.71877 

18 

6,2000* 

•03 

8.4047*700 

NM 

0.99467 

0.82711 

0.92400 

1 .24600 

0.74038 

27 

6,8800" 

•01 

8,7284*pO0 

NM 

0.99619 

0.84366 

0.93100 

1.22100 

0,78288 

21 

8,0000* 

•01 

9.0918*700 

NM 

0.99866 

0.88028 

0.94200 

1.19900 

0.78685 

29 

8.900n* 

•01 

9,3700*700 

NM 

1.00018 

0.8780] 

0.96000 

1.I76O0 

0.60782 

10 

8,800(>* 

•01 

9,8380*700 

NM 

1.00US9 

0.88918 

0.96800 

1.16600 

0.81899 

11 

T.2O00* 

• 01 

1. 0025*701 

NM 

1.00222 

0.90780 

0.96680 

I.IIVOO 

0,85398 

32 

7.8000* 

•01 

I.0119*701 

NM 

1.00179 

0.92268 

0.97200 

l.tlOOO 

U. 87688 

J1 

8,9000’ 

•01 

1.0988*701 

NM 

1.00414 

0,91406 

0.97700 

1.09400 

0.89305 

34 

8.5000" 

•03 

1,1021*701 

NM 

1.00443 

0.96402 

0,98500 

1.06600 

0,91402 

IS 

9,0*00* 

•01 

1.1143*701 

NM 

1.00527 

0.98860 

0.99100 

1.04700 

0.94651 

38 

9.5000" 

•01 

I.18I2'701 

NM 

1.00410 

0,98040 

0,99600 

1 .01800 

0.96602 

37 

1.0000* 

•02 

I,l799"t01 

NM 

1.00211 

0.98881 

0,99700 

1,01700 

0.98013 

31 

1,0600* 

•02 

l,190l"7(M 

NM 

1. 00100 

0,99106 

0.99800 

i.otuoo 

0.98812 

39 

I.IOOO* 

•02 

1.1918*'/01 

NM 

1,00050 

0.99661 

0.99900 

1.00600 

U. 99403 

0 40 

1.1600" 

• 02 

1.I081"7U1 

NM 

1.88000 

1,80000 

1.00400 

l.OOOOU 

1,00000 

INPUT 

YAPIAULCO 

V,U/UD,T/T0 

A88UME  P«PD 

7401 -C-2 


7<t01040t 


THOMAS 


profile  tabulation 


Si  POINTS,  DEuTA  AT  POINT  Si 


I 

Y 

PT2/P 

P/PO 

TU/TOO 

H/HD 

U/UD 

T/IP 

rmo/rhop 

1 

0,0000" 

,no 

i,oooo"*oo 

NM 

0.992R6 

u.uooou 

0. 600, 10 

2,19619 

0.00000 

2 

1 ,0000’ 

-09 

1.7260"t00 

NM 

0,99664 

0.181  IS 

u. 51000 

1.89700 

0.28095 

1 

2,0000" 

-04 

l,9975"t00 

NM 

0.99728 

0.91182 

u. 57700 

1.76900 

0.12617 

« 

1,0000’ 

-04 

2,14AS’t00 

NM 

0.99187 

0,94898 

U. 60100 

1.72600 

0.39916 

S 

4,0000" 

-04 

2,2919**00 

NM 

0.990SI 

0.98I0S 

0.625U0 

1 .68800 

0.37026 

6 

li,0000" 

-04 

2,427S"*00 

MM 

0.98609 

0. 50075 

0.69900 

1.64900 

0.38936 

7 

6,0000" 

-04 

2,1I20"*00 

l,M 

0.98600 

0.51246 

U.OS500 

1 .63100 

0,90110 

S 

a. 0000" 

•09 

2.7964"*no 

NM 

0.9B179 

0.49144 

0.66900 

1.58140 

0.91209 

9 

1,0000" 

•OS 

2.9946"*00 

NM 

0.98167 

0,56836 

0.70600 

1.59100 

0.95755 

to 

1,2000" 

-01 

S.IIU’tOO 

NM 

0.94244 

0.S6B2I 

0. 72900 

1.51500 

0.97749 

tl 

1,4000" 

•OS 

S.SOA|"*00 

NM 

0.9819S 

0.41079 

0,79400 

1 ,98940 

0.50115 

12 

1.6000" 

-01 

S,44S3"t00 

NM 

0.9S9IB 

0.42TSS 

0.74600 

1.96000 

0.51914 

IS 

I.SOOO" 

-OS 

S.6294"*00 

NM 

0.96671 

0.69567 

0,77900 

1.41740 

0.51662 

19 

2.0000" 

-01 

l.T9S0"*00 

NM 

0.94762 

0.6426S 

0.76600 

1.91900 

0.55726 

IS 

2.2000" 

• OS 

S,9BSS‘*00 

NM 

0.99041 

0.66109 

0.60900 

1. 19000 

0.57692 

16 

2.9000" 

-OS 

9,1400**00 

NM 

0.99202 

0.69B27 

0,61700 

1.16900 

0.59679 

17 

2,6000" 

•US 

4,1691**00 

NM 

0.99190 

0.71679 

0.61200 

1.19000 

0.62090 

IS 

2.S000" 

-01 

9.4S9S"*90 

NM 

0.99144 

0.7S96I 

0,64400 

1,12040 

0.61919 

19 

1.0000" 

• OS 

4.7917**00 

NM 

0.99442 

0.74119 

6.64600 

1,29700 

0.66151 

20 

1.1006" 

-01 

1.0660**00 

NM 

0.99742 

0.761S7 

0.67600 

1.26140 

0.69b27 

21 

1.6000" 

• OS 

4,1409**00 

NM 

1.00064 

O.B060I 

0. 69400 

1.21104 

0.72567 

22 

1.9000" 

-OS 

4.669S"*no 

NM 

l.OOSOS 

0.6S1S5 

0,91200 

1.20200 

0.75679 

21 

9,2000" 

• OS 

1.9997"*«0 

NM 

1.00441 

0.64699 

0.92900 

1.17100 

0.79139 

29 

4.4000" 

-01 

6,S|9S"*0U 

NM 

1.00471 

0.6S2S1 

0.99100 

1.19160 

0.62647 

24 

9.S000" 

•03 

6,4966'*00 

NM 

1.00619 

0.90901 

0.94500 

1,11600 

0.6557} 

26 

4.2000" 

-OS 

7,0221**00 

NM 

I.OOS90 

0.91512 

0.97000 

1,07640 

0.90169 

27 

4,6000" 

-OS 

7.1442**00 

NM 

1.04700 

0.949S7 

0.96400 

1.05240 

0.91516 

IS 

6.0000" 

-OS 

7.6741"*00 

NM 

1.00406 

0.9S0S4 

0.99400 

1.02700 

0.96767 

29 

6.9000" 

• OS 

7.1241**00 

NM 

1.002IS 

0.90107 

0.99700 

1.01200 

0.96516 

SO 

6.S000" 

•01 

7.9047"*00 

NM 

1.00124 

0.99641 

0.99900 

1. 00500 

0.99401 

SI 

7,2000" 

•OS 

7.94I2"*00 

NM 

1.00044 

0,99940 

l.OOOOO 

1. 40100 

0.99900 

D 12 

7.6000" 

-OS 

7.9417**00 

NM 

1.00000 

I. 00000 

1.00000 

l.OOOOO 

1.00000 

INRUr  VARIABLEB  Y,U/UO>T/TO  ASSUME  PaPD 


74010214  7H0NAS  PHOMLC  TABULATION  16  POINTS,  DELTA  AT  POINT  16 


I 

Y 

PT2/P 

PFPO 

TO/TOO 

M/MO 

U/UD 

T/TD 

RH0/9H0D 

1 

0.0040" 

*00 

l.0040**40 

NM 

0.99110 

O.OOOOQ 

0.00400 

1.96002 

0.00000 

2 

1,0000" 

• 01 

t.4212"*00 

NM 

1.00169 

0.16106 

0.97900 

1,76040 

0.27216 

1 

2.0000* 

-04 

1,7092»*00 

NM 

1.0016T 

0.91162 

0.13740 

1,74240 

0.11151 

9 

1.0000" 

• 44 

1.6779**40 

NM 

1.00229 

0.99929 

0.57600 

1,64540 

0.14929 

5 

9.0000" 

• 44 

l.9996''*00 

NM 

t.oooia 

0.97S97 

0.60300 

1.62200 

0.17176 

6 

4.9000* 

• 04 

l,0971"*00 

NM 

0.99B92 

0.99190 

0.62140 

1.49700 

0.16665 

7 

6,0000" 

•09 

1,1649**00 

NM 

0.9919S 

0.14191 

0.61400 

1.17500 

0.90117 

6 

6.0000* 

•09 

2,1186**00 

NM 

0.991B9 

4.12691 

0.64700 

1.49100 

0.92579 

9 

1,0000* 

• 01 

1,9664**40 

NM 

0.9911B 

0.I12SS 

0,67900 

1.11100 

0.99917 

10 

1.2000" 

•01 

2.4630**00 

NM 

0.99117 

0,16611 

0.69200 

1.99200 

0.96161 

11 

1.9000* 

• 01 

2,6460**00 

NM 

0.99004 

4.16046 

0.70900 

1.97140 

0.97799 

12 

1.6000" 

• 01 

2.7661**00 

NM 

0,90921 

0.19166 

0.71600 

1.94200 

0.99999 

11 

1.6000* 

• 01 

2,6461**00 

NM 

0.99004 

0.60792 

0.72900 

1.91640 

0.50695 

19 

2.0000* 

-01 

l.9*ll"*00 

NM 

4.99119 

0.62221 

0.79200 

1.92200 

0. 52160 

IS 

2.2000* 

• 01 

l,069a*t00 

N“ 

4.99041 

0.61199 

0.74100 

1.90940 

0.51612 

16 

2.9000* 

-01 

1.I7I7"*00 

NM 

0.991fli! 

0,69910 

O.7P3U0 

1.16900 

0.55076 

17 

2.6000* 

• 01 

S,2919**00 

NM 

4.99169 

0.66196 

0.77600 

1.17140 

0.56669 

16 

2.6000" 

• 01 

1.9291**00 

NM 

4.99160 

0.6600} 

0.79100 

1.14100 

0.56961 

19 

1.0000" 

•01 

1,4167**00 

NM 

0.99966 

9.69119 

0.60200 

1.11640 

0.59990 

20 

1.1000" 

• 01 

1.7101**40 

NM 

0.99664 

9.71113 

0.61600 

l.ltSOO 

0.62205 

21 

1,6000" 

•01 

1,9279**00 

NM 

4.99771 

0.71711 

0.61700 

1.24800 

0.69969 

22 

1.9000" 

-01 

9,|909**00 

NM 

0.99626 

0,76040 

0.64900 

1.26140 

0.67729 

21 

9,2000" 

• 01 

9,1697"*00 

NM 

1.00096 

0.76911 

0,07200 

1.21640 

0.70550 

29 

9.5000" 

-01 

9,S99J*»00 

NM 

1,00161 

0.60741 

0.66900 

1.21200 

0.71150 

25 

9.6900" 

-01 

9,6296**00 

NM 

1.04916 

0.62979 

0.90900 

1.16700 

0.76156 

26 

5.2000" 

•01 

4.1922"*00 

NM 

1.04614 

0,61977 

0,92900 

1,14500 

0,64000 

17 

1.6000* 

• 01 

4,4621**00 

NM 

1.04011 

0.66907 

4.94100 

1.12100 

0.61622 

26 

6.0000* 

•01 

4.7949**00 

NM 

1.00B99 

0,91911 

0.94600 

1.09000 

0.67150 

29 

6.4000* 

• 01 

6.4290'*00 

NM 

1,00767 

0.91B26 

0,97100 

1.47100 

0.90661 

10 

6.6000* 

•01 

6.1264**00 

NM 

1.00647 

0.96110 

0.96900 

1.09100 

0.94191 

11 

7.2000* 

•01 

6.4229**40 

NM 

1.94977 

0,97961 

0.99200 

1.42100 

0.96760 

12 

7,6000* 

-41 

6, 6129**40 

NM 

1.09116 

0.90713 

0.99400 

I.OItOC 

0.97911 

IS 

6.0400" 

-01 

6.6661**00 

NM 

1.09149 

0.99109 

0.9*700 

1.40160 

0.96949 

19 

6.5000" 

-01 

6.T9\i**00 

NM 

I.0401S 

0.99710 

0.99900 

I.U0160 

0.99601 

15 

9.0000* 

-01 

6.7666**40 

NM 

1.00011 

0,99910 

1.00000 

1. 00100 

0.99900 

0 16 

9,4000" 

-01 

6.7T10“*00 

NM 

1,00000 

1.00000 

1.00000 

1.00060 

1.00040 

INPUT  VANIAOICB  V,U/)I|),T/TP  ASSUME  P(PD 


740I-C-3 


I 


7401010b  Thomas 

PROflLE 

TABOLATlOfl 

11 

POINTS,  OCLIA  AT  POINT  11 

I 

» 

PT2/P 

P/PU 

TO/TOD 

M/MO 

u/uo 

T/TD 

RHO/RH004U/UD 

i 

O.OOOO'AOO 

l.OOOO'tOO 

IlM 

0.44276 

0.00000 

C. 90000 

2.40021 

O.OOOOO 

2 

1 .0000"-04 

2.0640*400 

r|M 

0.44085 

0.40540 

0.56800 

1. 46100 

0.26935 

1 

2.0000*-04 

2.6024*400 

NH 

1.00235 

0.47377 

0.64100 

1.64200 

0.14906 

4 

1.0I)00“-04 

2.4414*400 

NM 

0.44667 

0,50176 

0.6TOOO 

1.76100 

0.17577 

5 

4.0000’*04 

1.1176*400 

NN 

0.94706 

0.53160 

0.69600 

1.72400 

0.40487 

6 

i.0000"-04 

1.1566*400 

NH 

0.94561 

0.55615 

0.72000 

1.67b00 

0.42959 

7 

6.0000'-04 

1.5464*400 

NM 

0.99161 

0.57507 

0.71600 

1.6J80U 

0.44911 

S 

S,0000‘-04 

3,6270*400 

NM 

0.44021 

0.60124 

0.75700 

1.56500 

0,47760 

4 

t.OOOO*>Ul 

4.0622*400 

NM 

0.46626 

0.62411 

0.7T500 

1.54100 

0.50292 

10 

l,2000*>01 

4.2767*400 

NM 

0.48745 

0.64127 

0.76600 

1.51000 

0.52165 

U 

1.4000’«01 

4.4616*400 

NM 

0.46661 

0.65664 

0. 60100 

1.47900 

9.54156 

12 

l.6000‘«01 

4.6733*400 

NM 

0.48747 

0.67446 

0,61100 

1.45100 

0.55951 

11 

i.sooo*«oi 

4.6543*400 

NH 

0.48856 

0.66406 

0.62400 

1.43000 

0.57622 

14 

2.0OOO'-OS 

5,0346*400 

NM 

0.44021 

0.70170 

0.01500 

1,40600 

0.59104 

IS 

2.2000''>01 

5.2347*400 

NM 

0.44121 

0.71412 

0,04600 

1.36400 

9.61127 

16 

2.4000>-01 

5.4520*400 

NM 

0.44141 

0.71514 

0.65700 

1.15900 

0.63061 

17 

2,6000’»01 

5,6116*400 

NM 

0.44259 

0.74647 

0.66500 

1.34100 

0,64504 

IS 

2.soao*-oi 

5.6312*400 

NM 

0.44416 

0.76104 

0.67600 

1.31600 

0.66464 

14 

1,0000*>01 

6.0161*400 

NM 

0.44626 

9.77620 

0.68509 

1.30900 

0,66077 

20 

i.iooo"*oi 

6.3544*400 

NM 

0.94634 

0.74457 

0.99090 

1.26700 

0.71034 

21 

1.6000’>01 

6.6454*400 

NM 

1.90144 

0.61424 

0.91300 

1.24200 

9.71519 

22 

S,4000"-01 

6.4664*400 

NM 

1.00445 

9.64041 

0.92600 

1.21400 

0,76277 

21 

4,2000*<01 

7,2661*400 

NM 

1,00576 

0,65467 

0,93700 

1,1.1600 

0.78872 

24 

4.SOOO*-03 

7.6050*400 

NM 

1.00560 

0.66046 

0,9(1600 

1.15600 

9.61665 

2S 

4,SOOO**03 

7.4533*400 

NM 

1.00633 

0.40224 

0.96000 

1.11200 

0. 84896 

26 

S,2000‘>03 

S. 3540*400 

NM 

1.00722 

0.42621 

0.97100 

1,09900 

0.66153 

27 

S.6400‘>01 

6.7564*400 

NM 

1.00746 

0.44476 

0,96200 

1.06900 

0.91662 

2S 

6.0000'>03 

4.1203*400 

NM 

1.00714 

0,47016 

0.99100 

1 .94300 

0.95914 

24 

6,4000"-03 

4.3514*400 

NM 

1.00403 

0.96127 

0.99500 

1.02400 

0.97166 

10 

6.SOOO*>03 

4,4747*400 

NM 

1.00225 

0.99009 

0,99700 

1 .01400 

0.96121 

It 

7,2000''«03 

4,5715*400 

NM 

1.00171 

9. 99552 

0.99990 

1 .00700 

0.99206 

12 

7.6000**01 

4.6371*400 

NM 

1.00082 

0.94900 

1.00000 

1,00200 

9.90800 

0 11 

I.OOOC'Ol 

4.6554*400 

NH 

1.00000 

1.00000 

l.UOOOO 

1 .00000 

1.00900 

INPUT  VAPIABLC8  Y>U/UD«T/TD  ASSUME  P«PO 


74010317  THOMAS 

1 

1 

y 

PT2/P 

i 

1 

9,9006*699 

1.9099*990 

r 

2 

l.9099*-94 

2.4938*900 

1 1 

2.9090*»94 

2.0997*900 

! 4 

1.9000*-94 

3.3171*900 

> 1 * 

4,9090*>94 

1.7115*900 

! 6 

5.0099'-94 

4.9661*900 

1 ^ 

6.0099*«94 

4,3366*900 

! 

l.9909'»94 

4.7411*900 

1 ^ 

1.9O09*-9S 

5.0641*900 

* 

l.2099*-91 

5,4150*900 

' II 

l.4090*>9S 

5,7161*900 

i X 

l.6090*-91 

5,4722*900 

1.6009*'91 

6.1456*900 

i >* 

2.9O99*>01 

6.4649*900 

2.2909*>91 

6,7099*900 

2.4000*-91 

6.9421*900 

2.6000*>91 

7.1459*990 

i 1 •• 

2.S009*>63 

7.3316*900 

1 If 

1.0090*>91 

7.4020*900 

1 20 

1,1090*-91 

7.7323*900 

1 

21 

1.6090*>91 

6.0160*900 

1 

22 

1.9000*-9l 

0.2670*900 

I 

23 

4.299U*-9S 

1.5167*900 

14 

4.5090*-0» 

0.6106*900 

1 

IS 

4.6090*>91 

9.0575*900 

1 

26 

5.2eoo*-9t 

9.2994*900 

27 

S.6900*-91 

9.6344*900 

1 

26 

6.0009*>93 

4,4010*900 

29 

6.4000*-91 

1.0216*901 

39 

6.6099*-0l 

1.0511**01 

It 

r.sooo'-oi 

1.0613*901 

32 

7.6090*«91 

1.1071*901 

31 

6.9090*>93 

1.1401*901 

16 

I.S090*-91 

1.1100*901 

15 

9.0C90*-93 

1.2137*901 

16 

9,5000*«91 

1,2474*901 

17 

l.0990*<92 

1.2604*901 

16 

1.0590*-9I 

1.1064*901 

19 

l.te99**91 

1.3302*901 

' 1 

40 

l.i509’>9l 

I.3443*f0| 

41 

1.2900*>0I 

1.3675*901 

1 

42 

i.asoo*-9i 

1.1715*901 

! 

41 

l.S900*«9l 

t.3744*90» 

D 44 

1.1590*«9I 

1.1111*901 

■ 

INPUT 

VABIAOLCS 

y,U/UO,T/TO 

PMOPILR  tabulation  4A  POINTS*  OKLTA  AT  POINT  «« 


P/PB 

T9/T6D 

M/H6 

U/UD 

T/TD 

BH0/BH00*U/UD 

NM 

0,44655 

0.00000 

0.00000  . 

3.06309 

9.09009 

NM 

9.4545] 

0.16175 

0.57100 

2.25300 

0.25433 

NM 

0.45761 

0.42126 

0.61090 

2.15209 

9.26717 

NH 

6.46110 

0.45766 

0.65700 

2.05499 

9.31464 

NM 

9.46111 

0.44121 

9.64000 

1.47309 

9.34472 

NH 

9.46534 

0,51661 

0.71400 

1.41900 

9.37362 

NM 

9.46662 

0.51SS6 

0,71100 

1.66309 

9.34236 

NM 

0.46T41 

0.56184 

0.75500 

1.74309 

9.42106 

NM 

9,46742 

0.56666 

0.77100 

1.73600 

9.44526 

NM 

0,46417 

9.60726 

0.76900 

1.66900 

9.46742 

NM 

0,47066 

0,62570 

0.60100 

1.66709 

9.46755 

NM 

6,47180 

0.64041 

0.61490 

1.61300 

9.59465 

NM 

0,47211 

0.65342 

0.62300 

1.56499 

9.51457 

NM 

0.47452 

0,66424 

0.63400 

1.55300 

9.53703 

NM 

0.47527 

0,66307 

0,64300 

1.52409 

9,55315 

NM 

0.47563 

0.64551 

0.65100 

1.44700 

9.56647 

NM 

0,47654 

9.70647 

0.65090 

1.47590 

0,56169 

NM 

0.47700 

0.71626 

0.86490 

1.45569 

0.59361 

NM 

0,47747 

0.72417 

9.86400 

1.44900 

9.60347 

NM 

0.47458 

0,71700 

0.67700 

1.41699 

9.61935 

NM 

6.47466 

0,75146 

0.66500 

1.36709 

9.63607 

NM 

6.46057 

0.76376 

0.64200 

1.36409 

9.65396 

NM 

0.48107 

0.77604 

0.64400 

1.34200 

0.66990 

NM 

0.41361 

0,74004 

0.40700 

1,31690 

9.46616 

NM 

6.46434 

0.60166 

0.91300 

1.24709 

9.70393 

NN 

0.46556 

0,61242 

0.91900 

1.27609 

9.71909 

NM 

6.46766 

0.62647 

9.92700 

1.25290 

0.74942 

NM 

6.46643 

0.64021 

9.43300 

1.23309 

9.75669 

NM 

9.44012 

0.65414 

9.44090 

1.21190 

9,77622 

NM 

0,44027 

0.66741 

9.44600 

1.16809 

9.74630 

NM 

0.44144 

0,66066 

0.95200 

1.16600 

9,61507 

NM 

0.44100 

0.64125 

0.45790 

1.15399 

0.63091 

NM 

0,44427 

9.40471 

0.96390 

1.13309 

9.64446 

NM 

0.44554 

0.42110 

0.47000 

1.10909 

0.67464 

NM 

0.44512 

0.41474 

0.97500 

1.06609 

9,64614 

NM 

0.44719 

0.44817 

9.46100 

1,97900 

9.41662 

NM 

9.446U 

0.46112 

9.46600 

1.05200 

9.43726 

NN 

0.94661 

0.97216 

9.94000 

1,03769 

0.45469 

NM 

0.44465 

0.96014 

9,44300 

1,02600 

0.46764 

NM 

6.44615 

0.96762 

9.44590 

1.01509 

0.46939 

NN 

6.44756 

0.94452 

9.44700 

t.ooseo 

9.44204 

NM 

6.44661 

0.44601 

0.49600 

1,00400 

9.44402 

NM 

6.44665 

0,44400 

0.99900 

1.00969 

0.44409 

NM 

1.06000 

1.00000 

1.00000 

i.ufluno 

1.09009 

ASSUNC  PaPD 


f 

i 

f 


7402-A-l 


M : 2.6  - 4.5  (6  values) 
R THETA  X 10"^  : 5 - 30 

7402 

TW/TR  : 1 

ZPG  - AW 

Continuous  wind  tunnel  with  flexible  nozzle.  M • 0.91,  H > 1.22  m. 

0.06  < PO  < 0.88  TO  : 315  K.  Air:  Oew  point  243  K.  6 < RE/m  X 10’®  < 30. 


MA8EY  D.G.,  MEIER  H.U.  and  SAHYEp  W.G.  1974.  Experimental  and  theoretical  studies  of  the  boundary  layer 
on  a flat  plate  at  Mach  numbers  from  2,5  to  4.5.  RAE  TP  74127. 

And  Mabey  D.G.  private  communications,  Hastings  S Sawyer  - CAT  7006,  Nabey  et  al.  (1971),  Habey  & Sawyer 
(1974). 


1 The  test  boundary  layer  was  formed  on  a flat  plate  1.65  m lonq  and  0,889  m wide.  It  was  mounted  on  the 
tunnel  centra  lint  with  a <jap  of  13  m on  each  side  between  the  plate  and  the  tunnel  wall.  The  leading  edge 
(X  • 0)  was  chamfered  at  10*'  with  a 0.25  mm  nose  thickness.  Twenty  two  removable  Instrument  plugs 
(diameter  41,3  mm)  were  arranged  In  five  longitudinal  rows  In  the  central  127  mm  of  the  plate,  which  was 

a modification  of  that  used  by  Hastings  6 Sawyer  (CAT  7006).  An  attempt  was  made  to  minimize  heat  transfer 

by  providing  layers  of  heat  Insulation  on  the  back  surface  of  the  plate  and  batween  the  plate  and  Its  support, 

Surface  roughness  was  within  0,64  ^/n  except  for  the  transition  strip  from  X • 2.54  to  5.08  mm  where 

3 Ballotinl  (small  glass  spheres)  of  0,28  mm  diameter  were  distributed  sparsely.  All  measurements  were  made 
In  fully  turbulent  flow.  The  transition  position  was  derived  from  surface  hot-film  measurements. 

2 A comprehensive  programme  of  Improvements  to  the  tunnel  (Mabey  8 Sawyer  1974)  had  reduced  total  temperatiiro 

fluctuations  In  the  working  section  to  about  0,1  X,  and  Mach  number  variations  along  the  plate  to  about  0.3  X. 

The  spanwisa  total  temperature  distribution  across  the  empty  tunnel  In  the  plane  of  the  plate  was  found  to 

5 be  steady  and  uniform  within  i 0,5  K.  There  was  evidence  of  flow  convergence  towards  the  centre  Una.  This 
was  very  slight  but  nevertheless  Its  contribution  to  the  nomenturi'  euuatlon  was  up  to  14  X at  M ■ 4. 

6 Twenty  one  static  pressure  tappings  of  1 mm  diameter  were  distributed  over  the  whole  plate  surface.  Surface 
temperatures  »Mre  measured  using  chromel-alumel  surface  thamocouplas.  The  results  agreed  well  with  those 
derived  from  the  cold  resistance  of  platinum  surface  hot  films  Installed  to  detect  the  beginning  and  end 

of  transition.  Hall  shear  stress  was  found  using  two  Klstler  type  322  m lfl2  balances  with  an  element  diameter 

of  9.75  mm.  Of  the  four  FEB  available,  only  two  were  used  fur  the  results  presonted  here.  These  two  gave 

consistent  and  repeatable  readings  to  within  1 X at  the  higher  stress  levels  (Habey  8 Qaudet,  1975). 

7 The  profiles  were  measured  with  a combined  Pitot  and  TO  probe  (Meier  1969).  The  principle  on  which  this 

operates  Is  described  In  CAT  7003.  For  the  probe  used  here,  d^  • 0,61,  d^  • 0.53,  1 > 20  mm.  The  first 
13  nm  of  the  proba  ware  Inclined  downwards  towards  the  surface  at  3°22',  and  this  portion  was  tapered 

so  that  at  the  back  and  dj  ■ 1,2  mm.  The  probe  support  was  circular  (d  • 2 mm)  and  passed  through  the 

surface  of  the  Instrument  plug, 

8 All  the  measurements  were  made  on  one  row  of  plugs,  on  the  centre  line.  The  profile  normals  were  at 

X • 0.368,  0.623,  0.876,  1,130  and  1,384  m.  The  balance  centres  wera  12  mm  downstream  of  the  profile  normals. 

9 No  correction  hat  been  made  to  the  CF  values  to  allow  for  the  small  systematic  x difference,  as  the  appropriate 

10  adjustments  would  have  been  very  much  smaller  than  the  likely  error  of  the  balance  measurements.  A probe 
displacement  correction  was  applied  by  adding  y ■ 0.15  dj  to  all  ordinates. 

12  The  data  were  received  at  a private  communication  before  the  catalogue  project  came  In  to  existence.  The 

profiles  are  givan  In  great  detail  • about  $0  points  each.  The  experimental  scatter  was  vary  small,  so  at 
that  time  punched  cards  were  prepared,  at  a general  rule,  only  for  every  other  data  point.  To  save  labour, 
the  editors  have  *xl*t1ng  card-deck,  so  that  only  about  half  the  data-points  are  presented. 

13  Some  prof11es/wfi?ch  wera  nit  Included  In  the  original  card-deck  have  been  punched  In  full.  The  72  profiles 
presented  form  18  sets  of  up  to  five  successive  statlona.  For  each  of  tlx  Mach  numbers,  three  different 
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viluas  of  unit  Reynolds  number  ere  given.  There  Is  additionally  (0100)  one  odd  profile  it  a specially  low 
unit  Reynolds  number  providing  a check  on  low  Reynolds  nunber  effects.  The  authors  present  an  additional 
19  profiles  which  were  Influenced  by  flow  from  the  gap  between  the  tunnel  wal^  and  the  side  of  the  plate. 

This  effect  was  eliminated  by  the  addition  of  fences  on  the  plate,  and  only  those  runt  with  the  fences 

14  are  presented  here.  The  CF  value  Is  the  authors',  obtained  by  Interpolation  on  the  basis  of  unit  Reynolds 
number. 

$ DATA  7402  0100*1805.  NX  up  to  S.  PT2  and  TO  profiles  taken  with  the  seme  probe,  CF  obtained  separately  with 
FEB. 

15  Editors'  coaiaants 

The  tests  described  hare  provlda  a vary  large  pool  of  very  carefully  observed  basic  flat  plate  data, 

In  the  earlier  tests  by  Hastings  1 Sawyer  • CAT  7006.  an  enthalpy  deficit  wet  observed  In  the  boundary 
layer.  In  these  later  tests,  special  efforts  were  made  to  eliminate  the  possibility  of  heat-transfer. 
Nevertheless,  an  enthalpy  deficit  was  still  observed.  This  hct  been  ascribed  to  various  possible  Instrumental 
effects,  but  represents  a minor  departure  from  the  first  law  of  thaneobyntmlet  at  compared  to  many  other 
experiments.  Soem  further  measurements  have  been  made  using  an  ECR  for  the  TO  profile  (private  communication). 
The  apparent  enthalpy  deficit  is  reduced  but  not  ailmlnatad.* 

The  profiles  were  originally  described  In  very  fine  detail  (sH  § 12  above)  and  conform  In  most  respects 
to  the  behaviour  expected  of  a ZPG  layer.  On  a transformed  i.all-law  plot,  series  16  appears  non-chnracter- 
Istlc.  showing  a ‘hump’'  In  the  Innermost  part  of  the  log-law  region,  Some  slight  disturbance  Is  also 
visible  in  1301/03/05  and  1001, 

The  comment  above  Is  in  no  way  intended  to  be  adverse,  and  these  must  be  regarded,  for  the  present,  at 
the  basic  source  for  adiabatic  flat  plate  data  In  this  range  of  Hach  and  Reynolds  nuatbar. 

*Note  added  in  proof:  Theta  studies  are  described,  tooether  with  the  original  experiment,  bv  Mabev  and 
Sawyer  (1975)  MC  RIM  37.84. 
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CAT  740,!  MABCY  BOUNDARY  CONDITIONS  AND  EVALUATED  DATA.  SI  UNITS. 


RUN 

MD  * 

TW/TR 

RED  28 

CF  • 

H12 

1I12K 

RM 

RD 

X « 

ROD 

Rrl/PO* 

RE02P 

CO 

H12 

N32K 

TH« 

TD 

R2 

TOO* 

Sit  • 

D2 

Ria 

H42 

U2K 

UD 

TH 

7A020 1 uO 

2.4701 

1.0069 

3,5148*403 

1 .anoo**o3 

3.0319 

I*. 38  19 

J.9084"*03 

3.9084*403 

B.7600«-0! 

4.5T43*4tl« 

1.0000 

6.5823*+«3 

NM 

1,7015 

1.7755 

2.9524"+02 

1.4007*402 

INFINIU 

3.1lno"*n2 

0.0000 

l.!285*-03 

0.0000“-t00 

0,11*0 

l,S564"-03 

5.a6l4*  + l)2 

2.9322*402 

TROiOlBl 

2.4024 

1.0133 

3.0088*403 

1.8500**03 

3.9413 

1.4577 

7.6905*tOl 

7.*9o5*t03 

}.feSUO"'<Ut 

l.200S"«05 

1.0000 

5.8885*403 

NM 

1.7925 

1.7772 

2,9506*t02 

1.3777*402 

INFINITE 

I.OOOD*  t02 

0.0000 

«.9oT7*-04 

0.0000*400 

0.1260 

O.8081“-04 

5.8666*402 

2.9119*402 

7NO20I«? 

2,4020 

1,0050 

4,4648*403 

l.7200"-Cl 

3,9021 

1.3855 

7.6319"403 

7.6319*403 

b.«300"-01 

l.2eS2*40S 

1.0000 

8.8087*403 

NH 

1.8025 

1.7887 

2.9265*402 

1.3782*402 

infinite 

3.0000"102 

0.0000 

7.99S2*-04 

0.0000*400 

0.1050 

1,0281**03 

5.6657*402 

2.9120*402 

7«02DlUl 

2.4014 

1.0015 

8.0472*405 

l.6O00“*03 

3.9177 

1,3445 

7,7526*403 

7.7526*401 

6.7b00"-01 

I.2B72*t05 

1.0000 

1.1370*404 

NH 

1.8121 

1,7907 

2,9265*402 

1.3891*402 

INFIhllt 

3.1000'*02 

0,0000 

0.8706*-04 

o.oouo'4un 

0,0700 

1,3248**01 

5.8642'402 

2.9221*402 

TAoauagi 

2.4047 

1.0050 

3.9384*403 

1.7200**03 

4.0047 

1.4437 

1.0170*404 

1,0170*404 

}.i>SJO’'>01 

I.7234«+05 

1.0000 

7.4423*403 

NM 

1.8012 

1.78*0 

2.9265*402 

1.3766*402 

infinite 

3.0000*102 

0.0000 

4.7589*-04 

0.0000*400 

0,1012 

4,S317**g4 

5.6685*402 

2.9118*402 

7402U2U2 

2.4000 

1.0017 

5.O449-T.03 

1,6400". 03 

3.9029 

1.3944 

1.0140*404 

1.0140*400 

6,2300'-01 

1.70S7“405 

1.0000 

1.1179*404 

NM 

1,8038 

1.7887 

2.9205*402 

1.3839*402 

INFINITE 

5.l000"»02 

0.0000 

7.2070"-O4 

0.0000*400 

0.ID72 

9.8518*-g4 

5.8711*402 

2.9218*402 

740iU2u5 

2.4030 

1.0083 

7.8437*403 

1.6200**03 

3.9154 

1,3490 

1.0195*404 

1,0195*404 

S.7hLll''"01 

1.723S*405 

1 .0000 

1,4861*404 

NM 

1.8149 

1.80U 

2.9285*402 

1.3726*402 

INFINITE 

3.0800*402 

0.0000 

0.40S7*-04 

0.0008*400 

0.083U 

1.2804**03 

5,8562*402 

2,9024*402 

7402blUl 

2,4057 

1.0043 

4, 7735*403 

l.6708“..0S 

4.0606 

1.4430 

1.2656*404 

1.2656*404 

l.TiSOC-OI 

2,1470«405 

1.0000 

9.0504*403 

NM 

1.8014 

1.7881 

2.92*5*402 

1.5715*402 

infinite 

3.0600''402 

0.0000 

4.4052*-04 

0. 0000*408 

0.0802 

0.37l)5"*U4 

5.8601*402 

2.902!“402 

740201U2 

2.4074 

1 .0019 

7.2433*403 

1.6000". 01 

3.9122 

1,3900 

1.2753*404 

1,2751*404 

b.STUOO'Ol 

2, 1701*405 

1 .0000 

1.3442*404 

NM 

i.ao7t> 

1.7426 

2,9265*402 

1.3794*402 

INFiNitr 

3,1000*402 

o.ooou 

4.9448*-04 

0.0000*400 

0,1079 

9,4994*-u4 

5,8808*402 

2,9211*402 

7N0?gigl 

2.5001 

1.0019 

9.0048*403 

1.5600“-»3 

3.66)0 

1.3446 

1.2589*404 

1.2889*404 

a.76go"-ot 

2.1513*405 

1.0000 

1.7172*404 

NM 

1.8172 

1.8044 

2.9265*402 

1.37/7*402 

INFINITE 

3.1000*402 

11,0000 

8,8247*-04 

0.0000*400 

0,1039 

1,196S**01 

5.8837*402 

2,9209*402 

TNOigggi 

2.7820 

1,0012 

3.8751*403 

1.6300*.03 

4.5214 

1.3989 

5.5606*403 

5.5606*40.1 

btSiou'^gi 

1.4401*405 

1.0040 

8,15*3*403 

NM 

1.8019 

1.7*43 

2.9265*402 

1.2248*402 

iNFiNirr. 

3.1200*402 

4,0900 

7.2124“-04 

0.0800*400 

0.1212 

1.0523**03 

6.1724*402 

2.9229*402 

74020402 

2,7874 

0,9981 

5.0023*405 

1. 5000**03 

4.4U43 

1.3497 

5.5076*403 

5.5076*401 

a,7b00*.0l 

1,4444*405 

1,0000 

1.0521*404 

NM 

1.6114 

1.7959 

2.9265*402 

1.2258*402 

INFINITE 

3.1300*402 

4,0000 

0,3844*»O4 

0.0000*400 

0.1118 

1,1592**03 

6,1871*402 

2,9319*402 

7402gSgi 

2. 7033 

1.0047 

3.2220*40.3 

1.6600*. 01 

4,6023 

1.4444 

7.2803*403 

7,2803*403 

3.«ego**gi 

1.0554*405 

1.4000 

4,8313*403 

NM 

1.8019 

1.7854 

2.9205*402 

1.2146*402 

INFINITE 

3.1100*402 

o.nooo 

4.5432*-04 

0.0000*400 

0.1295 

6,4649"-04 

6.1721*402 

2.9129*402 

74020302 

2,7884 

1.O014 

4.9I58"4«3 

1.5500*. 03 

4,5118 

1.3957 

7,1505*4111 

7.3505*403 

6. 2300". 01 

1,0501*405 

1 .OO'IO 

1.0174*404 

NM 

1.8058 

1,7677 

2,92*5*402 

1,2211*402 

INFINITE 

3.1200*402 

0.0000 

4.8955*-04 

0.0000*400 

0.1290 

1.0053"-03 

6.1779*402 

2.9225*402 

7402oSii3 

2,7915 

0.9082 

4. 43*2*4(13 

1.480U"-03 

4,4999 

1,3491 

T.11<I9*4U3 

7.1149*4113 

8,760(P"-0l 

1.0595*405 

1.0040 

1,3559*404 

NM 

1.8121 

1.7974 

2.9265*402 

1.2234*402 

INFINITE 

3.1300*402 

4.0000 

9.0707**04 

0.0000*400 

0.1063 

1.1094**03 

6.1905*402 

2.9117*402 

7402O60T 

2.7025 

1 .0070 

3.9257*403 

l.5900“-03 

4.6817 

1.4441 

9.1020*401 

9.1020*401 

}.6SV0<'>0I 

2.4413*405 

1.0000 

0,3474*403 

NM 

1.8040 

1.7869 

2.9265*402 

1.2112*402 

INFINITE 

3.1000*402 

0.OU40 

4.4250“-04 

0.0000*480 

0,0950 

6.4739"-44 

6.1615*402 

2.9036*402 

74020002 

2,7608 

1.0044 

4.0844*403 

1,4800*. 01 

4, 3610 

1.3812 

9,2160*401 

9,2160*401 

4, 1700“. 01 

2. 4424*405 

1.0000 

1.208**404 

NM 

1,8125 

1.7953 

2.9265*402 

1.2168*402 

INFINITE 

3,1100*402 

0.0000 

*, 7912**04 

0, 0000*400 

0,1734 

9,7552**04 

6.1692*402 

2.9131*402 

74020403 

2.7932 

0.9083 

7.8129*403 

1.4100**01 

4.4375 

1.341b 

9.0793*401 

9.0791*401 

8.740C"-01 

2.4385*405 

1 .0000 

1.6470*404 

NH 

1.8191 

1.U012 

2,9265*402 

1.2225*402 

INFINITE 

3,1300*402 

0.0000 

1.0626**04 

0.0000*400 

0.1292 

1.2748**03 

6,1920*402 

2.9116*402 

CAT  TAOi 


habey 


boundary  conditions  and  evaluated  data,  si  UMTS 


NUN 

MD  • 

TN/TR 

RED2H 

CF  * 

H12 

H12K 

PM 

PD 

X * 

FOO 

PN/PO* 

RE02D 

CO 

H12 

H32K 

7M* 

TO 

RZ 

TOD* 

SH  • 

D2 

PT2 

H42 

02K 

UO 

TR 

7402»70t 

2.4422 

1.0026 

2,1717*403 

1.6600*>0) 

4.4440 

1.4270 

4.595)**01 

4.5451*603 

J.6B04«>0i 

t.«6B}*40} 

1.0000 

8.4314*401 

NM 

1.6060 

1.7666 

2.9195*602 

1.1160*602 

INEINITE 

}. 1200*402 

0.0000 

4.7405*>O4 

0.0000*400 

0.1694 

7.l72)*-04 

6,1434*602 

2.9118*602 

740147V2 

2.4B43 

1.0047 

3.5460*40) 

1.5500'-01 

4,4064 

1.1761 

4,6168*60) 

4.6]86*601 

1.4643*40} 

1.0000 

6,1124*401 

NM 

1.6097 

1.7919 

2.9165*602 

1.1171*602 

INEINtTE 

}. 1190*402 

0.0000 

7.02ll*»04 

0.0000*400 

0.1451 

1.0624*-03 

6.3266*602 

2.9028*602 

7401970} 

2.4B*7 

0.4441 

4,5400*403 

1.46aO*-91 

4.8443 

1.1646 

4,6266*60) 

4.6266*601 

I.TB09*-0I 

1.6441*40} 

1.9000 

1,0261*404 

NM 

1.8111 

1.7917 

2.9140*602 

1.1261*602 

ineinite 

1.1400*402 

0.0000 

4,0441*-04 

0.0900*400 

0.142) 

1,)666*-01 

6.1560*602 

2,4)06*602 

74020704 

2.4S4) 

1.0056 

6,1324*403 

1.4100*-01 

4.6694 

1.1546 

4.9000*601 

4.9006*603 

I.I309*«^00 

1.64}4"40S 

1.0000 

1, 1901*404 

NM 

1.0062 

1.7870 

2.9115*602 

1.1267*602 

INFINITE 

3.1000*402 

0.0000 

i,i6i2*>ni 

0.0000*400 

0.1202 

1.7666*>01 

6.2979*602 

2.6446*602 

740I0BOI 

2.44S4 

1.0054 

2, 9445*401 

1.5700*-01 

5.9294 

1.4)39 

6.1149*601 

6.1149*601 

l.*BOO*«Ot 

2.2324*40} 

1.0000 

6,6944*40) 

NH 

1.6079 

1.766} 

2.9195*602 

1.1127*602 

INFINITE 

]. 1190*402 

0.0000 

4.4&}}*>04 

0.0000*400 

0.1424 

6.6102*-04 

6.1)61*602 

2.4023*602 

74020B02 

2.4410 

1.0046 

4,}090*401 

1.4700*-01 

4.9106 

1.16)4 

6.1626*60) 

6.1626*60) 

*.2}00»>0t 

2.2406*40} 

1.0000 

1.0335*404 

NM 

1.611) 

1.7920 

2.9165*602 

1.1150*602 

INFINITE 

1.1100*402 

0.0000 

6.6B11*<04 

0.0000*400 

0.1517 

1.0109*>01 

6.)S24*602 

2,4025*602 

74020IOI 

2.4664 

0.4475 

5.4021*401 

1,1600*>01 

4.9115 

1.1446 

6.2279*60) 

6.2274*601 

B.7B00*>01 

2.2411*40} 

1.0000 

1.1415*404 

NM 

1.6166 

1,6006 

2.9140*602 

1.1242*602 

INFINITE 

1.1300*402 

0.0000 

8.72l6‘-04 

0.0000*400 

0.1292 

l.)145*«01 

6.1446*602 

2.4214*602 

74020804 

2.4702 

1.0027 

7,5206*401 

1.1700*-01 

4.6)51 

1.1346 

6.1444*60) 

6.1444*601 

I.ISOO'yOO 

2.2302*401 

1.0000 

1.7071*404 

NM 

1.6152 

1.746} 

2.9115*602 

1.12}0*602 

INFINITE 

1.1100*402 

9.0000 

1.0961*-0) 

0.0000*400 

0.1)24 

1,6411*>UJ 

6.1165*602 

2.9416*602 

7402U40I 

2.4482 

1.0002 

1.5187*401 

l.4900*«01 

5.1791 

1.4466 

7.5769*60) 

7.8769*601 

).6B00>-01 

2.7764*40} 

1.0000 

6.1201*401 

NM 

1.6064 

1.766) 

2.9145*602 

1.1060*602 

INFINITE 

1.1000*402 

0,0000 

«.23)l*-94 

0,0000*400 

0.1015 

6,4466*»04 

6.1276*602 

2.0426*602 

74020402 

2.4441 

1,0081 

5,1560*401 

1.4200‘«0) 

4,972) 

1.3416 

7.6076*60) 

7.6076*601 

4.2SOO>>OI 

2.7707*40} 

l.OOOO 

1.2331*404 

NM 

1.6109 

1.7411 

2.4165*602 

1, 1499*602 

INFINITE 

1.1000*402 

9,0000 

4.«278*»04 

0.0000*400 

0.1166 

9,7445*-U4 

6.)247*602 

2.69)0*602 

7402040} 

2.4410 

0,4478 

7.2246*40} 

1,)500*«01 

4.6716 

1.1645 

7.6647*601 

7.6647*60) 

B.76O0‘>0l 

2.7777*40} 

1,0000 

1.6460*404 

NM 

1.61)2 

1.7440 

2.4140*602 

1.1222*T02 

INFINITE 

1.1100*402 

9.0090 

6,6612*»04 

0.0009*400 

0.1514 

l,3015*>V) 

6,1527*602 

2.9212*602 

74010404 

2.4712 

1.0026 

4.1120*401 

l,)400**0l 

4.7570 

l.lSll 

7,66)6*60) 

7.66)6*601 

1.1}00‘‘AOO 

2.7616*40} 

1,0000 

2.0706*404 

NM 

1.6214 

1.605) 

2.9115*602 

1.12)6*602 

infinite 

1.1100*402 

0.0000 

1,0674*-01 

0.0009*400 

9.1526 

t.S611*>ul 

6.116)*602 

2.9014*602 

74021001 

1.4626 

1.0046 

2.2781*40) 

i,4760*-01 

6.157b 

1.4111 

),6709*60'A 

1. 6709*60) 

}.BBOO'‘>OI 

2.6611*40} 

1.0000 

6,1415*403 

NM 

I.IIOO 

1.7475 

2.9260*602 

9.1)91*601 

INFINITE 

1.1300*402 

O.OOOV 

4.2043*-04 

0.9600*400 

’.I?' 

7.002»"-04 

6.6745*602 

2,8995*602 

7402I0V2 

1.4417 

1.0052 

).)64)*40) 

l.)500*»01 

6,166) 

1.1425 

}.6))6*60) 

1.8116*601 

4.2}V0*-01 

2.6648*405 

1.0000 

9.1874*401 

NM 

1.61)2 

1.7664 

2.9215*602 

9.1122*601 

INFINITE 

1.1400*402 

9.0000 

6.2440*-O4 

0.0000*400 

0.1746 

1,0517*-01 

6.6991«602 

2.9064*602 

'•402100} 

1.4474 

0.4442 

4. 1756*40) 

1.24V0*-01 

5,7440 

1.2614 

), 7704*60) 

1, >704*603 

B.7400"«0t 

2.6651*40} 

1.0000 

1.2071*404 

NM 

1.6101 

1.6216 

2.9140*602 

9.1961*601 

INFINITE 

1.1700*402 

0,0000 

6.2640*-04 

0.0000*400 

0.2276 

1.32)7*»0S 

6. >252*602 

2.9)60*602 

74021004 

1.4666 

0.4440 

5.4676*40) 

1.2309*401 

5,9480 

1.1156 

},«626*60) 

1,8626*60) 

l.|}VO"400 

2.8447*40} 

l.OOOO 

1.5104*404 

NM 

I.6205 

1.7478 

2.9150*602 

9,1721*601 

INFINITE 

1. 1500*402 

0.0000 

l.0074*-0) 

0.0009*400 

0.2029 

1.6644*.o) 

6,6491*602 

2. 9178*602 

74021101 

1.4667 

1.O067 

2.7701*40) 

1.1400*-01 

6.1612 

1.4428 

4,6219*60) 

4.8210*601 

).*S00">4I 

1.6062*70} 

1.0000 

7.6990*461 

NM 

1.6122 

1.7647 

2.9260*602 

9.1507*601 

INFINITE 

1.1400*402 

0.0000 

4.1015*«04 

0.0000*400 

0.1900 

6.4062*-04 

6,607)*602 

2.4066*602 

74021102 

1.44W 

1.0052 

4.0028*401 

1.2400*-01 

6.1494 

1.1617 

4.7564*60) 

4.7564*601 

*.2}00"-01 

1.6051*40} 

1,0000 

1.1150*404 

NM 

1.6167 

1.7411 

2.4215*602 

9,1161*601 

INFINITE 

1.1400*402 

0.0000 

5.4761*-04 

0.0000*409 

0.1642 

1.0056*-0l 

6,6422*602 

2,9061*602 

7402110} 

1.5012 

0.4474 

5.2011*40) 

1.2100*-0) 

6.9)16 

1.1460 

4,70}]*601 

4,7051*601 

a.7600">0t 

1.5450*405 

1,0000 

1,4419*404 

NM 

1.6220 

1.6006 

2,4190*602 

9.1550*601 

INFINITE 

1.1600*402 

0.0000 

7,B464*-04 

0.0060*400 

0.1907 

l.2472*-0l 

6,7167*602 

2.9166*602 

74021IO4 

1.4407 

1,0055 

6.5)84*40) 

1.1400*-01 

6.00)6 

I.1369 

4.6014*60) 

4.80)9*601 

1.1)09*400 

1.6154*40} 

1.9000 

1.8144*404 

MM 

1.6224 

1,7499 

2.4150*602 

9.1096*601 

INFINITE 

1.1100*402 

0.0000 

4.6518*-04 

0.0000*409 

0,1667 

1.5927*-0J 

6.6764*602 

2,6992*602 

7402-B-3 


CAT  ToO^  MAUEY  boundary  CONDITIONS  AND  EVALUATED  DATA.  31  UNITS. 


RUN 

MO  » 

Trt/TR 

RED2H 

CF  0 

H12 

I1I2K 

PM 

PD 

A * 

POO 

PW/PO* 

RE02D 

CQ 

H12 

H12K 

TM« 

TO 

RZ 

TOD* 

OH  • 

C2 

PI2 

H42 

D2K 

UD 

TR 

7R021701 

1.4S0S 

1.0047 

1.F040"*01 

l.l!00*-41 

6.2751 

1.4280 

5.B104"*0l 

5.414U*+0l 

1.4SUI>**OI 

U.1077*A05 

T.OOOO 

8.9175**01 

NM 

1.8149 

1.7426 

2.92S0"*O2 

4,1424**Ul 

INMNitC 

1. 1400**02 

0,0040 

1.4108*-P4 

0.0000“+00 

0.1404 

6.6248"-04 

6,6e08**02 

2,4845**02 

7R0212U? 

1,4478 

1.0005 

4.7115**01 

t.2500*>Ul 

6.1010 

1.3040 

5.7027*+Ul 

5.7n27»+Ol 

6.2]U«**0I 

4,1140**01 

1.0000 

1.1218**04 

NM 

1,0194 

1,7444 

2.4215**02 

4,0»04"*U1 

INFINlIf 

1,1100**02 

0,0000 

5.8740*»04 

U.OOOO'fOO 

0.1922 

4.8n4S"-04 

4.6020**02 

2.B444**02 

7R0212UI 

3.1024 

0.4974 

4.2501**01 

l,1400*-0l 

6.0182 

1.1721 

S,6421**0l 

5.442l*tol 

B.76V0'<>IM 

4,1144**01 

1,0004 

1.71ll**«4 

NM 

1.8186 

1.7424 

2,4|40**O2 

4,1466**01 

iNFInm 

1,1400**02 

o.ooou 

7,8244*«04 

U.D^OO’^uO 

0,2048 

1.3«lh"-»! 

6,7176**02 

2.4265**02 

7RV2t2UR 

1.4442 

I.  (1021 

7.40B4*+o1 

1.1700*. 01 

5.9227 

1.3150 

5.7147**o1 

5.7147*+01 

UtSOO-TOO 

4,11SI«*05 

1,0040 

2.1I51**04 

NM 

I.0260 

1.S012 

2.4150"*C2 

4.1155**01 

INFINIIE 

1,I400*«02 

0,0000 

4.01t4*«04 

0.0000**Oft 

0.2494 

1.5401“-0! 

4,6426**02 

2.41142**02 

7R021SUI 

1.4471 

1,0084 

1.445l**Ol 

1.4000*. 01 

7,2268 

1.417! 

2,4426**01 

2.4424**01 

3,SB0U"-Ut 

1,4414**01 

i.noflo 

5.714i**01 

NM 

1.0267 

1.7476 

2.4140**02 

7.5114**01 

INFINIIE 

1.1400**42 

0,0000 

1.4274*-04 

O.C800**00 

0,274! 

7.0!41"-04 

4.4551**02 

2.4047**02 

7R02IIU2 

1.4S11 

t.00l4 

2.5b02**01 

1.2400*. 41 

7.1170 

1.1510 

2,4810**01 

2.4010**01 

6.2S0n*>0l 

1.4480**01 

1.0000 

8.5408**01 

NH 

1.8204 

1.0046 

2,4205**02 

7.5661**ol 

INFINITE 

1.1400**02 

0.0000 

5.84«2*-04 

O,Ofl0O«*OO 

0.2211 

1,0450*«D1 

6,4504**02 

2.4100**02 

74021101 

1.4040 

0.4411 

1.2440**01 

1. 1800*. 01 

7,2011 

1.1502 

2.4624**01 

2,9424**01 

e.7600**0< 

1.440S**fll 

1.0000 

1.0411**04 

NM 

1.0116 

1.7426 

2.4040**(12 

7.bl74**01 

INFINITE 

1.1000**02 

O.OQOO 

7.5428*»04 

0.0000**40 

0,2144 

1.1414*-ul 

4,97ie**02 

2.4265**02 

7402I1U4 

1.4044 

0,4485 

'1.1801**01 

1.1200*-U1 

7,2520 

1.1451 

2,4674**01 

2.4b74**0l 

I.ISOCtOO 

1.4S22**01 

1.0000 

1.1454**84 

NM 

1.0217 

1.7412 

2.6465**02 

7.5174**01 

INFINITE 

1,1500**02 

0.0000 

4.5244*»04 

0,0000**40 

0.2410 

l.7514».u! 

4,4400**02 

2.4008**02 

74D21SVS 

1.4480 

0,4758 

4.8400**01 

1.0700*-0l 

1.1486 

1.1160 

2.5150**01 

2.5158**0l 

l.lSRO’tOO 

1.44S0**05 

1.0000 

1.5750**04 

NM 

1.8290 

1.HC24 

2.4050**02 

7.7!44**0l 

INFINlTf 

1.2100**02 

0,0000 

1.IOI5*-01 

o,oooo**oo 

0,2245 

1,0400*. 01 

4,440l**02 

2.4546**l)2 

74021401 

4.0014 

T.0U4 

2,0424**01 

i,inoo*-oi 

1.1410 

1.4064 

l,0175**o! 

1.0175**01 

S.6BOO>.Ot 

4,4021**0S 

T.OOOO 

7.0418**03 

MM 

1.0246 

1,7445 

2,4140**02 

7.4401**01 

infinite 

!,1100**02 

0.0000 

l,4040*-O4 

0.0004**UO 

0,2426 

7.1201*.04 

4.4444**02 

2,4II01**02 

74021402 

1.4040 

1.0014 

l,1407**Ol 

1,1800*. 01 

7,1775 

1.1712 

l,0704**0l 

1.0704**01 

*.2SOfl''«OI 

4.1447**05 

1.0000 

1.0504**84 

NM 

1.2214 

1.7426 

2.4205**02 

7.5554**0l 

INFINITE 

1,T600"*02 

0.0000 

5.8242*-04 

0.0000**40 

0.2175 

l,0405“-0l 

4.45l4**oa 

2.4044**02 

74021401 

1,4087 

0,4414 

4.0400**81 

1.1200*. 01 

7,2604 

1.1140 

1.0517**01 

1, 0517**01 

6.7A00'<«0t 

4.5472**05 

1,0000 

1 .1401**04 

NM 

1.0251 

1.6014 

2.4040**02 

7,41141**01 

INFINITE 

1.1000*702 

0,0000 

7.442t*-84 

0,0000**00 

0.2114 

1.1677*.0! 

4,4717**02 

2,4204**02 

74021404 

1.4871 

0,4454 

5.0182**01 

1.0700*. 01 

7.2041 

1.1187 

1,0548**03 

l,U59B"tOl 

l.llV0>»0O 

4.5445**95 

1,0000 

l.4724'*04 

NM 

1.0241 

1.7467 

2.0445**02 

7.5404**01 

INFINIIE 

1.1400**02 

0.4000 

4,254|*-C4 

o,oooo**oo 

0.2477 

l.440l*-01 

4.45U**02 

2.4100**02 

74021401 

1.4714 

0.4784 

5.4«17“*01 

1.0400*. 01 

7.2217 

1.1284 

1,1251**01 

1,1251**0! 

1,1S40"*UO 

4.1741"*fll 

t.OUOO 

1.4485**84 

NH 

1.0254 

1.748/ 

2.SA58**V2 

7,4440**Ut 

INFINITE 

1.2000**02 

0.0000 

l.0»74*-01 

O.OOOO'tOO 

0.2107 

l.4700"-61 

4.4042**02 

2.4«72**02 

7402I90T 

• .OOOB 

1.0117 

2.7#57**C1 

1.1900*. 01 

7.5545 

1.4417 

4.1441**01 

4.1441**ill 

l.«iS«4*-BI 

4,4512**05 

1,0000 

4,44I5**81 

NH 

1.2141 

1 . 7854 

2,4140**02 

7,4744**0I 

INFINITE 

1.1500**02 

0.0000 

l.T248*»P4 

0.0008**00 

0.2294 

4.444I*-U4 

6,4441*+02 

2.4001**02 

74021SU2 

1.4451 

1.0044 

4.4771**01 

1.1108*. 01 

7.4474 

1.4001 

4.2404**81 

4.2494**0l 

6,2100**0i 

4.4084**05 

1,0000 

1,1T20**04 

NM 

1.2166 

1.7844 

2,4205**02 

7,5140"*OI 

INFINIIE 

1,1500**02 

0,0000 

5.4041*-04 

0.0000“*00 

0.2145 

1.0846*-01 

4.4414**02 

2.4005**U2 

74021101 

1,4440 

0.4915 

5.4SJ1**01 

1.0500*. 01 

7.2011 

1.3441 

4.2500**01 

4.2500**01 

6.7400“-01 

4,400.1**05 

1.0000 

1.0111**04 

NM 

1.2220 

1,0017 

2,4040"*U2 

7,5844**01 

INFINITE 

1.1000*402 

0.0000 

7.2454*-04 

0.0000**00 

0.2544 

I.1117*"0! 

6.474l**02 

2.4202**o2 

74021104 

1,4424 

0.4954 

4.5414**01 

t.osoo*.oi 

7.2444 

1.1204 

4,2424**01 

4,2424**0l 

1.11»0>«00 

4.4104**03 

1.0000 

2.10T8**04 

NH 

1.2104 

1.0040 

2.8445**02 

7.5442**01 

INFINITE 

1,1400**02 

0.0000 

0.4454*»84 

0.0000**00 

0.2157 

1,5587**0! 

4,4515**112 

2,4000**02 

74021105 

1,4010 

0.4020 

1,0041**01 

1,0008". 01 

7.1104 

1.1107 

4.1104**01 

4,1104**01 

I.}I40*«00 

4.4221**05 

1.4400 

1,4500**04 

NH 

1.2125 

1.0041 

2.9650**02 

7,4505**01 

INFINITE 

i,i4oo**oa 

0.0000 

l,05*l*»01 

o.oooo**oo 

0,2475 

l.S02l**0l 

4.4815**02 

2.4170**02 

7402-B-4 


CAT  7«0^  HABCY  boundary  CONDITIONS  AND  EVALUATED  DATA.  31  UMTS. 


RUN 

HD  A 

TW/TR 

NE02M 

CF  • 

H12 

M12K 

PM 

PD 

X * 

ROD 

PN/PD» 

RE020 

ce 

H32 

HI2K 

TM* 

TO 

RZ 

TOO* 

SH  • 

02 

PI2 

H42 

D2K 

uo 

TR 

TASItfcUl 

A.A9A7 

I.020S 

1 .0742*a0S 

l.ITOO*-OS 

8. 4071 

1,4254 

1.6036 

♦ 03 

t.6016*^03 

S.SS00>*0t 

N.AZIO" 

♦ OS 

1.0000 

4.402a*4US 

NM 

1.8447 

1.8042 

2.4475 

♦ 02 

6.24S0"^01 

INFINITE 

S.150S« 

♦ 02 

0.0000 

S.0442*-04 

0. 0000*400 

0.S5I2 

5,4010**U4 

7.1247 

♦ 02 

2.6871*to2 

TA02U07 

A.NBNS 

1.0127 

l.7S41*^0S 

1.2400**03 

8.S4I7 

1.3442 

1.6106 

♦ 03 

l.ol06*^03 

*.2S00>*0I 

4.A022" 

♦ 05 

1.4000 

7.2S1I*40S 

NM 

1.8324 

1.7444 

2.4135 

♦ 02 

6.2a02*t01 

INFINITE 

S.ISOO' 

♦ 02 

0.0000 

5.kt04*«04 

0.0000*400 

0.34*4 

4,4*01*-0* 

7.1334 

♦02 

2,0467"^02 

TttttSVS 

4.48SI 

1.0027 

2.S25**40S 

1.1500**03 

8.4056 

1.340* 

1.6224 

♦ 01 

1.6224*. 01 

4.SI43* 

♦ 05 

1.0000 

4.24SS*tU3 

NM 

1.0352 

1.8046 

2.4230 

♦ 02 

6.33D6*fOl 

INFINITE 

S.ISOO* 

♦ 02 

0.0000 

*.tORS*>04 

«.0000*400 

0.3184 

T.2*33**03 

7.1544 

♦ 02 

2.415l“+02 

TAOtlSVA 

4.4SSS 

I.OOBS 

S,0*58*a03 

1.0500**0S 

0.5*12 

I.35SB 

1.6316 

♦ 01 

1.61|6*^01 

l.tlOO'tOO 

4,42S4<> 

♦ 05 

I. 0000 

1.2SI5*404 

NM 

1.8285 

1.7427 

2.4130 

♦ 02 

6.274S*^01 

INFINITE 

I.ISOO" 

♦ 02 

0.0000 

e,*0*3*>04 

0.0000**00 

0.2456 

I.7224*-V3 

7.1206 

♦ 02 

2.6*77*f02 

r«ot(*«s 

4.4714 

0.4420 

S.5518*a03 

1.0100**03 

8.5780 

1,3404 

1.6510 

♦ 03 

1.6SIO*^Ol 

1.1S40<>aOO 

4.«T14* 

♦ 05 

1.0000 

1.40ie*4O4 

NM 

1.0305 

1.745* 

2.0420 

♦ 02 

6,3605*^Ot 

INFINITE 

S.ISOO* 

♦ 02 

0.0000 

4.04l0**04 

0.0000**00 

0.IS4I 

1.4748**VS 

7.1507 

♦ 02 

2.4154"^02 

740fl7«| 

4.S004 

1.0204 

1.5280*403 

1.3000**03 

B.*524 

1.3*87 

1.4455 

♦ 03 

l.4455*+03 

S.SSOO">01 

S.7S14* 

♦ 05 

1.0000 

*.24Sk*403 

NM 

1.0418 

1.812* 

2.4475 

♦ 02 

6.2356*tUI 

INFINITE 

S.ISOO* 

♦ 02 

0,0000 

S,5|4**«04 

0. 0000*400 

0.2480 

6.8234**U4 

7.1261 

♦ 02 

2.aS7S**02 

7N0tl7«2 

4,44«S 

1.0210 

2.S045**03 

l.tSOO**OS 

5.6744 

1.3455 

1.4443 

♦ 03 

l.0041*t03 

S.7SOO"<OI 

5.77S4* 

♦05 

1.0000 

4.4244*a03 

NM 

I.SS46 

1.8068 

2.4480 

♦ 02 

6.24in*^01 

INFINITE 

S.ISOO* 

♦ 02 

0.0000 

5.SO*2*-04 

0.0000*400 

0.2822 

1.0S68**V3 

7.1253 

♦ 02 

2.667S*^02 

7A0at701 

4.44S4 

1.0020 

2.4|(1S*4*5 

1.0*00**03 

*.*713 

1.348* 

2.011* 

♦ 01 

2.0134*^03 

S.7S04*>0t 

S.7407* 

♦ 05 

1.0000 

1 ,lt05*404 

NM 

I.S245 

1.7488 

2.4230 

♦ 02 

6.3064*^01 

INFINITE 

S.ISOO* 

♦ 02 

0.0000 

*.70*4*-04 

0,0000*400 

0.2826 

1.3431**01 

7. 1582 

♦ 02 

2.4I40»^02 

7A0ai70A 

4.4S70 

1.0024 

S.*S4|*40S 

4.4000**04 

8. *340 

1,34*8 

2,0167 

♦ 01 

2.0167*.03 

I.ISVO‘A«e 

5,7448* 

♦ OS 

T ,0000 

I.5S72*a04 

NM 

1.8248 

1.7425 

2.4110 

♦ 1)2 

6,30SI*^0l 

INFINITE 

S.1700* 

♦ 02 

0.0000 

e.7S24**04 

0.0000*400 

0.2854 

1.7*63*-U3 

7.1444 

♦ 02 

2.4054*)02 

7«03k70S 

4.474S 

0.4452 

4.3147*403 

4.5000**04 

8.87*2 

1.3210 

2,0517 

♦ 03 

2.0517*^01 

uis«a*AOO 

S.7S4S* 

♦ 05 

1.0000 

1.7|48*A04 

NH 

1.833* 

1.8634 

2.0420 

♦ 02 

6.3230*^0I 

INFINITE 

S.1700* 

♦ 02 

0.0000 

4.*S*l*-04 

0.0000*400 

0.2260 

1.4340**U3 

7.1418 

♦ 02 

2.4061*^02 

7402ISUt 

4.S144 

1.0242 

2.S04B*t03 

i.osoe**os 

4.3884 

1.428 

1.1141 

♦ 03 

1.1141*tOl 

l.SS00*>0l 

4,2144* 

♦ 05 

1.0000 

4. 8222*403 

NM 

1.82*3 

1.740'. 

2.4*75 

♦ 02 

6.1005*4Ol 

INFINITE 

1.1400* 

♦ 02 

0,0000 

S.SM4*«04 

0.0000*400 

0.2105 

7,044l'-0* 

7,1147 

♦ 02 

2.8777*^02 

7A0SIRU2 

4.S044 

1.01*1 

S.*S*4*40S 

4.8000**04 

8.4125 

1.3*72 

3.1614 

♦ 03 

S.1614*^oS 

S.2SU(l«<0t 

4.2*40* 

♦ 05 

i.oooo 

1.4435*404 

NM 

1.8222 

1.7407 

2.4335 

♦ 02 

6.2I57*40I 

INFINITE 

S.ISOO* 

♦ 02 

0.0000 

5. 2*7** >04 

0.0000*400 

0.3ISS 

1.0585**U3 

7.12*4 

♦ 02 

2.8*70*^02 

7441IS«J 

4. 5041 

1.0024 

4.5S51*403 

4.5000**04 

8. SIRS 

1.3244 

1.1603 

♦ 03 

S.1603*oOl 

S.7SVO"«Ot 

4.2SBS* 

♦ 05 

1.0000 

I,040**404 

NM 

1.835* 

I.SS80 

2.4130 

♦ 02 

6.275I*60I 

INFINITE 

S.ISOO* 

♦ 02 

0.0000 

*.*244*>04 

0.0000*400 

0.2441 

5.3207**WS 

7.1627 

♦ 02 

2.4145*602 

740I1SOA 

4.S00S 

1.0057 

5.*Sll*40S 

4,1000"-04 

8.45*2 

1.323* 

3.1835 

♦ 03 

1.1035**01 

t.tSSO'fOO 

4.21*4* 

♦ 05 

1.0000 

2.S824*404 

NM 

1.8373 

1.0052 

2.4130 

♦02 

6.2560*601 

INFINITE 

S.ISOO* 

♦ 02 

0.0000 

S.S4***«04 

0.0000*400 

0.3204 

l,6840**Ol 

7.1172 

♦02 

2.046S*^02 

TNSaiBVS 

4.442S 

0.4824 

*.8111*403 

S.*000”-04 

8.5307 

1.2053 

1.2114 

♦01 

3.2114*^ol 

t.JSNO'AOO 

4.2*40* 

♦ 05 

1.0000 

2.*837*404 

NM 

1.8403 

1.0163 

2,8420 

♦02 

6.3720*40I 

INFINITE 

S.2100* 

♦ 02 

0.0000 

4,*5*5*»04 

0.0000*400 

0.2820 

1,S047**(13 

7,1410 

♦02 

2.442**402 

RO>POU  CALCULATCn  NIYH  AUTHOR'S  MUC-LAN  PROH  REOS^DI  (AUTHOR) 
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74021801  MA8EV  PROFILE  TABULATION  41  POINTS,  DELIA  AT  POINT  41 


t 

T 

PT2/P 

P/PO 

TO/TOD 

H/MI) 

u/uo 

T/IO 

RH0/RH0D*U/UD 

1 

0.000I)"«00 

1,0000'’TOO 

NH 

0.9404] 

0. 00000 

0.00000 

4.77781 

4.00000 

2 

1.8100">04 

1.4114"*00 

NM 

0.94112 

0.1)196 

0.8029O 

1.29615 

4.18200 

i 

1.6900"-04 

1.5898‘tOO 

NN 

0.94068 

0. 14225 

0.61550 

1.21418 

0.19011 

4 

4, 1400"-04 

1.7805"*"0 

NM 

0.9J951 

0.15179 

0.82850 

1.17156 

4.19754 

5 

4,19(PP"-04 

1.92ll"*ftO 

MW 

0.9)688 

0.16051 

0.6)640 

1.1162U 

4.20422 

6 

4,8500"“04 

4.076S"»00 

NM 

0.9)760 

0.18664 

0.84580 

l.OblTi 

0.21072 

7 

4.4000**04 

4,2198"t00 

NH 

0.9)741 

0.17815 

0.65180 

1.01912 

0.21447 

8 

S,180n*«04 

4,1482''T00 

MM 

0.9178) 

0.16256 

0.88070 

2.96240 

4.2215) 

9 

S.4100*-04 

4.4815**00 

MM 

0.9)505 

0.169)2 

0.88700 

2.9)511 

0.22725 

10 

5.8800’>04 

4.5949**00 

NM 

0.9)817 

0.19SI1 

0.87)50 

2.90529 

0.2I1S2 

11 

S.9200">a4 

4.71S1**(I0 

NM 

0.9)574 

0.40081 

0.8790U 

2.67274 

4,2)818 

12 

8.1700“-04 

4.6227"*00 

NM 

0.9)802 

0.40562 

0.86440 

2.64414 

0.24084 

11 

8.8600*«04 

5.0215*900 

NM 

0.91818 

0.41512 

0.89170 

2.79252 

0.24641 

14 

r.i9oo*-04 

5.2015*900 

NM 

0.91874 

0.42118 

0.70190 

2.74078 

0.255)5 

IS 

7.TOOO"-04 

5.1590*900 

NM 

0.9)587 

0.4104) 

0.70020 

2.70709 

0.28181 

18 

6,2000*-04 

5.5009*900 

NM 

0.9)509 

0.4)870 

0.71160 

2.87185 

0.28716 

17 

6.7100*-04 

5.8457*900 

NM 

0.91525 

0.44101 

0.71980 

2.81652 

0.2727) 

16 

9.4600<*>04 

5.8772*900 

NM 

0.91788 

0.45711 

0.7)100 

2.57118 

0.20508 

19 

1.1250*>01 

8.2874*900 

NM 

0.94122 

0,48910 

0.74480 

2.51951 

0.29551 

20 

1,2S20*«01 

8.5468*900 

NM 

0.94419 

0.46042 

0.75510 

2.474)8 

0.30588 

21 

1.1790*«0S 

8,6415*900 

NM 

0.94780 

0.49202 

0.78570 

2.42169 

0.11818 

22 

1.5080'>01 

7.1128*900 

NM 

0.94821 

0,50111 

0.77450 

2.38987 

0.32864 

21 

l.8110>-01 

7.4154*906 

NM 

0.95171 

0,51449 

0.76440 

2.12450 

0.1)745 

24 

1.667O*-0S 

6.0670*900 

NM 

0.95404 

6.51612 

0.60210 

2.21171 

0.3810) 

25 

2.1410>-01 

6.7860*900 

NM 

0.95805 

0.58175 

6, .61440 

2.12708 

0.S0SI2 

2b 

2.mo*«oi 

9.4607*900 

NH 

0.95511 

0.56545 

0.01260 

2.02)47 

0.41157 

27 

2.8490'-01 

1.0224*901 

NM 

0.98281 

0.80917 

0.64480 

1.94515 

4.41670 

28 

2.9010*«01 

1.1612*901 

NM 

0.98452 

0.81)15 

0.68140 

1.65619 

0.48480 

29 

1.4ll6*-01 

1.2822*901 

NM 

0.988)1 

0.86007 

0.06860 

1,70019 

4.52151 

10 

l.»190*-01 

1.4170*901 

NM 

0.97722 

0.72741 

0.91190 

1.57150 

0.56024 

11 

4.4270*-91 

1.8148*901 

NM 

0.96007 

0.77746 

0.9)160 

1.4)817 

0.84072 

12 

4.91SO*«01 

1.6587*901 

NM 

0.98207 

0.61005 

0.94970 

1.10907 

0.72540 

11 

S.4410<‘-01 

2.0615*901 

NM 

0.96861 

0.66011 

0.98810 

1.2049k 

0.00177 

14 

8.0760*«OS 

2.1422*901 

NM 

0.99051 

0,9)461 

0.90140 

1.10217 

0.69042 

IS 

8,;iio*«oi 

2.5241*901 

NM 

0.99955 

0,97116 

6.94)90 

1.04714 

0.94096 

18 

7.1480*-41 

2.8122*901 

NM 

1.00209 

0.96626 

0.99070 

1.02114 

0.97791 

17 

7.<616«-01 

2.8418*901 

NM 

1.00145 

0.994)4 

0.99980 

1.01481 

0.96910 

16 

6.8lt6*«61 

2.8568*901 

NM 

1.00211 

0.99719 

1.00050 

1.00884 

0,99)94 

14 

«,2S16<‘-6S 

2.8817*901 

NM 

1.00274 

0,99614 

1.00100 

1.0057) 

0.99529 

46 

«,6S10*«01 

2.8718*901 

NM 

1.00214 

0,99985 

1.00106 

1.00271 

4.990)0 

0 41 

1,0S20*>42 

2.8715*901 

NM 

1.00000 

1.00000 

1.00000 

1.00400 

1.00000 

INPUT  VARJABLII  Y(U/UB,NNO/RHDO  AUUMI  P«PD 
ALL  MCAIURtO  fOINTt 


PROftLt  tabulation 


AT  POINTS,  OeuTA  AT  POINT  AT 


TAOZIBCi! 


I 

Y 

PTP/P 

P/PD 

TO/TOO 

M/MO 

U/lIP 

T/TP 

RHO/NHOUoU/UD 

1 

0,0000* 

*00 

I.OOOO**AO 

NM 

0.A15AT 

0.00000 

0.00000 

A.TASIA 

4,00000 

2 

I.AIOO* 

>0A 

S,OAAO»*00 

NN 

t.ASA42 

O.lllSA 

0.S7A7O 

1.10241 

O.I704A 

1 

l.tAOO* 

-OA 

1.2AA5*yA0 

NP 

0.ASA02 

O.S22tA 

O.SNtAO 

S.12A1A 

0.17707 

A 

A.IAOO* 

-OA 

l.SATA'tOO 

NP 

0. Alios 

O.ISITO 

O.SAASO 

S.244St 

O.ttlSi 

S 

A.IAOO* 

-OA 

l.AS2a*+0t 

MP 

O.ASAOS 

O.ISAAA 

O.AOASO 

1.22217 

O.ltAIS 

* 

A.ASOO* 

-OA 

l.AAAI'AOO 

NM 

O.MStSl 

O.SATOA 

O.At7tO 

S.  14021 

O.IASOO 

T 

A.AOOO" 

-OA 

S,BIAA*tOt 

NM 

O.AS20A 

0.1S5S2 

0.42770 

1.I207A 

0.20114 

t 

S.IAOO* 

-OA 

S,A1AI*AA0 

NM 

O.ASlTt 

O.lAltO 

U.AISIO 

S.0A1S4 

0.20411 

<t 

S.AtOO* 

-OA 

A.02AS'A00 

NM 

0.AS0T2 

O.lAATt 

O.AAAAO 

S.OAtAt 

0.21007 

10 

S,AAOO* 

-OA 

A,<AAA**tO 

UP 

O.ASOAt 

0.S72BI 

O.A4T20 

S.0I24S 

0.21411 

It 

S.A200* 

-OA 

A.IISA’AOO 

NM 

0.ASI22 

0.17AA2 

O.ASIIO 

a.AAlTl 

0.21714 

U 

A.ITOO* 

-OA 

a.so»i*aoo 

NM 

t.ASIlT 

O.ltOtA 

O.ASAtO 

S.A47AA 

0.22104 

11 

A.tttO* 

-OA 

A.ATtS'AOO 

NM 

t.AllOO 

O.ltATt 

O.AASAO 

2.AIA0I 

0.22124 

lA 

T.IAOO* 

-OA 

A,A2AI**0U 

NM 

0.ASI12 

0.1AAA2 

O.A71IO 

a.tTSTS 

0.21404 

IS 

T.TOOO* 

-OA 

A.TSIS'AOU 

NM 

t.ASITl 

O.AOSOS 

O.A7AAO 

2.SAI0S 

0.21A04 

lA 

t.2000* 

-OA 

A,tStS*AOO 

NM 

O.ASIOA 

O.AOttS 

O.AtASO 

2.tl24A 

0.24114 

IT 

t.TlOO* 

-OA 

A.AtAl’*»0 

f|P 

0,ASttA2 

0.AIA2A 

O.AAOSO 

2.77*27 

0.24114 

It 

t.AtOO* 

-OA 

S.22AS**00 

NM 

O.ASIIO 

0.A2S27 

0.70110 

a.Titto 

0.2STAS 

It 

I.I2S0* 

-OS 

S.A1SA-+S0 

NM 

t.ASlIO 

0.1SAA2 

0.7t0t0 

2.A77II 

0.24111 

>0 

I.IS2<i* 

-01 

S.4SSA**00 

NM 

t.ASAAA 

0.AA127 

O.TIAAO 

2.4171* 

0.272A4 

>1 

I.ITAO* 

-OS 

S.tAtt*A00 

NM 

o.Asraa 

0.41201 

0.72100 

2.5AI77 

0.2t04T 

12 

I.SOAt* 

-OS 

A.OAAt**OD 

NM 

O.AIAAI 

D.AAOAI 

O.TIAAO 

a.sssAt 

0.21111 

2S 

I.AIIO* 

-OS 

t.2AAA**tO 

NM 

O.ASASt 

0.4ASAO 

0.7ASA0 

a. SUIT 

0.2A17S 

2A 

l.tSTO* 

-OS 

A.AAIT**eO 

NM 

O.AAltA 

O.AtSAA 

U.TSttO 

2.44114 

0.11014 

2S 

2.IAI0* 

-OS 

T.OtSA’TOO 

NM 

O.ASSIT 

0.S02I0 

0.T7A20 

a.itAta 

0.12A7A 

2A 

2.1AS0* 

•OS 

T.SIOT'TOO 

NM 

O.ASSIA 

O.SItOt 

O.TttlO 

2.SI40S 

0.14017 

2T 

l.AAtO* 

-OS 

T.ASIA'tOO 

NM 

t.ASOAS 

0.SS4I2 

O.TA7AO 

2.22AAS 

0.11741 

2t 

2.A010* 

•OS 

t.lATS**00 

NM 

t.ASISI 

O.SAAOt 

O.BOtAO 

2.I42AI 

O.STSAS 

2A 

l.AllO* 

-OS 

A.SST7*t«0 

NM 

t.ASSBt 

O.StlAt 

o.tsoso 

a.ostss 

0.40740 

It 

l.AIAO* 

-OS 

l,fllAA**OI 

NM 

O.AAIAt 

O.AIIAS 

O.tSOlO 

1.AS2A2 

O.ASAtO 

It 

A.A2J0* 

•OS 

l.l2TA*t01 

NM 

O.AAASH 

0.AA2IA 

0.BA770 

l.tlSAl 

0.4712A 

12 

A, Also* 

-OS 

t.2AIA**OI 

NP 

O.AAtll 

0.A7SA2 

O.tttSO 

l.TltOA 

O.lllSO 

11 

S.AAIO* 

•OS 

l.SAT2**0t 

NP 

O.ATISS 

O.TDAAt 

0.A0200 

1. 41404 

0.11114 

lA 

A.OTIO* 

•OS 

I.SSIA**OI 

NP 

0.AT2T2 

0.TS2A4 

O.AIAAO 

l.AAIOS 

0.41441 

11 

A. 7110* 

•OS 

l,T0T2*A0l 

NP 

O.ATTSA 

0.7AA21 

O.ASATO 

I.StlA4 

D.47A13 

lA 

T.lAtO* 

•OS 

l.tAI2*A«l 

NM 

O.AtOTt 

t.tSAtl 

O.AStTO 

l,2t40S 

0.7*002 

17 

T.AtlO* 

-OS 

2.ttA0**0t 

NM 

O.AtSAT 

0.tA202 

O.AAAAO 

I.IA477 

O.IOAtl 

It 

t.AllO* 

•01 

2.2ABS*««I 

NM 

O.AtTSA 

0.A2I0A 

O.ATAAO 

1. 12424 

O.tAltT 

10 

A.2110* 

•OS 

I.AITA'YOt 

NM 

t.AAAAB 

0.ASSS2 

O.AtTAO 

1.07120 

0.A204S 

AO 

A.tttO* 

-OS 

2.S}t2*T0| 

NM 

t.AASTt 

0.A7SA2 

o.aaiao 

l.l'IAl? 

0. 41*24 

«l 

1,0120* 

•02 

2,SAAT*A0I 

NM 

O.AAAAA 

O.At7St 

O.AAT20 

1. 01 AAA 

0.47741 

A2 

I.IISt* 

•02 

2.A1I2*«01 

NM 

O.AATtO 

O.AAIAS 

O.AATAO 

I.UOtST 

0.A1A12 

A1 

I.ITAO* 

•02 

2,AASS*T0l 

NM 

t.AAAtl 

O.AAAaO 

O.AAttO 

1.00121 

0.AA141 

AA 

I.IA2t* 

•02 

2,ASt2**0l 

NM 

O.AAtAT 

O.AA7SO 

O.AAttO 

l.OOSOI 

t.AAStO 

AS 

I.IOAO* 

•02 

2.61AA*tHt 

NM 

O.AAAIA 

O.AAtOO 

0.AAA2O 

1,00241 

O.AAttO 

AA 

I.AllS* 

•02 

I.AA2S**0| 

NM 

t.AATta 

O.AAAAS 

O.AAttO 

O.AAtTO 

1.00010 

0 AT 

i.Sftoo* 

•02 

I.AASS'TOI 

NM 

I. 00000 

1.00000 

1,00000 

1.00000 

1.00000 

INPUT  VAPIABLCt  Y|U/UD,RHO/NNOO  ASIUMI  papO 
ALL  HIABURCO  POINTI 


7402-C-3 


7l(0ilB01  NB8t»  PKPriLt  tabulation  A7  HOJNTS,  delta  at  Pup  A7 


1 

Y 

PTP/P 

P/PP 

TO/tOD 

M/Mf) 

U/Iiu 

1/10 

/HHDUOU/UO 

1 

U,0O00"*5O 

1.0000"*"0 

NM 

0.9J2U 

o.onooo 

0.041100 

4,7218/ 

0,00040 

2 

1.6100*>04 

2.9b09"«00 

NH 

0.91109 

0.10476 

0.96460 

1.41171 

0.14492 

i 

1.8900"-04 

l,0597*400 

HH 

0.91249 

0.11064 

0.57290 

1.19211 

II.  14677 

4 

4, k400*>04 

!.2097«tP0 

NH 

0,41109 

0.12042 

0.96920 

1.11916 

0,17944 

5 

4,19ll('*»04 

1.1926'TAO 

NM 

0.91222 

0.12404 

0.99590 

1.27976 

0.16169 

6 

4.6900*-04 

1.4989*700 

NH 

0.91070 

0.11797 

0.60640 

1.22269 

0.16604 

7 

4.90O(f-04 

1,6P)o**no 

NM 

0.91070 

11,14419 

0.61410 

1,16167 

0.19107 

6 

9,ib00*-04 

l.T158"»00 

NH 

0.91099 

0.19046 

0.62210 

1.14169 

0.19601 

9 

9,4100*-04 

1.6442*700 

NH 

0.92914 

0,15701 

0.62670 

1,10076 

0.20274 

10 

9.bb0(l''*04 

1.9999*700 

NH 

0.92941 

0,1411 1 

0.61960 

1.06960 

0.20740 

U 

5.9200*-04 

4. 0421*700 

NH 

0.92894 

0,16897 

0.64164 

1.01214 

0. 21147 

12 

b.l700"-«4 

4.1111*700 

NH 

0.92801 

0,17227 

0.64960 

1.04/92 

0.21446 

11 

b.b609*-04 

4.1040*700 

NM 

0.92798 

0.16119 

0.69910 

2.99996 

0.22169 

14 

7,1900"«04 

4.4160*700 

NM 

0.92899 

0.18770 

0.68260 

2.91971 

0.22694 

IS 

7,7000“-04 

4.9471*700 

NM 

0.92884 

0.14419 

0.44040 

2,66414 

0.21206 

lb 

6.2000*>04 

4.4812*700 

NH 

0.92621 

0,14979 

0.67904 

2.69061 

0.21479 

IT 

6.7t00*-04 

4.7611*700 

NM 

0.91021 

0,40446 

0.4609U 

2.61046 

0.24042 

16 

9,9800'»04 

9.0064*700 

NM 

0.92988 

U.UI9I6 

0.69140 

2.77006 

0.24949 

19 

I.I290*-01 

9.2941*700 

NM 

0.91409 

0.42641 

0.7014(1 

2.72149 

0.29690 

20 

I.292U*-01 

9.4149*700 

NM 

0.91791 

0.41144 

0.71194 

2.69179 

0.24412 

21 

1.1790*-l)l 

9.9768*701) 

NM 

0.91741 

0,44480 

0.71810 

2.69191 

0,27096 

22 

I.90b0*-Ul 

9.7974*700 

NM 

0.91628 

0.44891 

0.72914 

2.bl906 

0.27715 

21 

(.lOTO’-Ol 

4.109«>*7fl0 

NH 

0.94940 

0.47191 

0.74790 

2.919*2 

0.29729 

24 

2.l4l«*-ul 

4.4912*700 

NH 

0.94779 

0.48911 

0.76010 

2.49276 

0.10969 

2S 

I.IOIO-'OI 

7.0009*700 

NM 

0.94994 

0.49684 

0.77160 

2.19214 

0.12291 

2b 

2.b490*>Ul 

7.1918*700 

NM 

0.99072 

0,91229 

0.78240 

2.11044 

0.11984 

27 

2.901(t"-01 

7.4960*700 

NH 

0.99144 

0.92497 

0.79160 

2.27174 

0.14619 

26 

l.AllOOoOl 

8.1890*700 

NM 

0.99479 

0.54499 

0.60480 

2,17146 

0,17299 

29 

1.9190*.fll 

9.0417*700 

NM 

0.99919 

0.97241 

0.82640 

2,46290 

0.19679 

10 

4.4270*«01 

9.7441*700 

NM 

0.49974 

0.94962 

0.64040 

1 .99064 

0.92211 

11 

4.4I90‘>01 

1.0911*701 

NM 

0.94479 

0.61407 

0.61970 

1 ,91096 

0,44767 

12 

9.4410*<01 

1.1106*7(11 

NM 

0.94674 

0.44121 

0.67410 

1,62961 

0,47991 

11 

b.0760*-01 

1.2194*701 

NM 

0.94111 

0.47471 

0.66270 

1.71149 

0.91974 

14 

b.7ll0*-81 

1.1911*701 

NM 

0.97091 

0.70944 

0.64490 

1.62428 

0.99119 

11 

7.341«**01 

1.4707*701 

NM 

0.97904 

0.71712 

0.91460 

1.91670 

0.99440 

lb 

7.981(l‘-01 

1.9974*701 

NM 

0.97447 

0.74447 

0.92620 

1,44664 

0.41924 

17 

6.bl60‘*01 

1.7289*701 

NM 

0.97909 

0.611119 

0.91920 

1,17161 

0,46174 

16 

9.2910*.(11 

1.8414*701 

NM 

0.98114 

0.B129O 

0.91410 

1.10124 

0,71019 

19 

I.0920*-02 

2.1449*701 

NH 

0.98194 

0.6490<l 

0.96810 

1.17041 

0.62712 

49 

t.ll96*«U2 

2,i.'847*701 

NM 

0.98497 

0.92447 

0.97720 

1.117)2 

0,67499 

41 

k,l790*«02 

2.4041*701 

NM 

0.98944 

0,44921 

0,98420 

1.117904 

0.91990 

42 

l.2426*«0I 

2.9049*761 

NM 

0.99179 

0,96662 

O.O909O 

1,04924 

0.94761 

41 

I.10b0'«02 

2.9721*701 

NM 

9.99901 

0,48209 

0.99190 

1,02416 

0.97014 

44 

l.41}l*<0l 

2.4170*701 

NM 

0,99694 

0.99440 

0.99840 

1.00764 

0.99081 

49 

I.9b90«<02 

2.4991*701 

NM 

0.99919 

0,99610 

0.99920 

1.00220 

0.9970U 

4b 

I.b671'>0l 

2.4411*761 

NM 

0,99974 

0.49940 

0.99980 

1,00040 

0.99940 

0 47 

l.ei404<02 

2.4492*701 

NH 

I.DOOOO 

1,00008 

l.OODOO 

1.40040 

1.00000 

INPUT  VARIAtLCt  Y,U/UO«KHO/RHaO  AIIUH{  PaPD 
ALL  MF.ASUNCD  POINTI 


7402-C-4 


74021604 

MA8EV 

PRoriLE 

TA6UlATiON 

12 

POINTS,  oclta  at  Point  S2 

1 

y 

Pil/P 

P/PD 

TO/TOO 

M/MO 

LI/JD 

T/TO 

PMO/6HOD*U/UD 

1 

o>ooon* 

too 

1 .6060* 

too 

NM 

0.91244 

0.00660 

o.onnoo 

4.710)2 

0*00006 

2 

1.4100’ 

“04 

2.8147" 

too 

NM 

6.92940 

0,29645 

0.354)6 

3. '<4947 

0.16049 

1 

1.6400’ 

-04 

1.0062* 

too 

HM 

0.92062 

0. 50796 

0,54700 

3.16961 

0.16727 

4 

4.1400* 

-04 

1,1229* 

too 

NM 

0,92917 

0,3117) 

0.577)0 

1. 14)14 

0.17247 

s 

4.1900* 

-04 

1.2490* 

*60 

NM 

6.92641 

0.32)49 

0. 16710 

1. 29)61 

0.17624 

6 

4.4SOO' 

-04 

1.1622* 

too 

NM 

6.92714 

0.)}|46 

0.594711 

3,24044 

0.16414 

T 

4.9000* 

-04 

1.4475* 

too 

NM 

0.92191 

0.)S446 

0,40210 

1.20414 

0.16792 

« 

S.14U0* 

-04 

1.1660* 

too 

MH 

0.92707 

0.)4)42 

0.411)0 

1.14617 

0.1929) 

4 

S.4IOfl* 

-04 

1,4904* 

too 

NM 

0.92441 

0,)492« 

0.41740 

1.12148 

0.19751 

10 

$.4400* 

-04 

1.7752* 

too 

UP 

0.92149 

0.il)9U 

0.62240 

1.09102 

0.20114 

11 

$.9200* 

-04 

1.641T* 

too 

HP 

0.92147 

0.3167) 

0.61620 

1.64610 

0.20464 

12 

4.1700* 

-04 

1.9212* 

too 

NP 

0.92406 

0.)4I64 

M.4U90 

1.04971 

0.20720 

l> 

4.4000* 

-04 

4.0142* 

too 

HP 

0.92122 

0,)4692 

0.4)940 

1.60171 

0.21279 

14 

7.1900* 

-04 

4.1713* 

too 

HP 

0.92410 

0.17114 

0.44460 

2.47241 

0.21716 

IS 

7.7000* 

-04 

4.2662* 

too 

HP 

0.92410 

o.ieioi 

0.411)0 

2.9)941 

0.22221 

14 

4.2000* 

-04 

4.1941* 

too 

HP 

0.92421 

0.)8440 

0.61900 

2.96647 

0.22616 

IT 

4.7100* 

-04 

4.47T4* 

too 

HP 

0.92191 

0. 19054 

0,44)10 

2.684)4 

0.22997 

9 

9.9600* 

-04 

4.4792* 

too 

HP 

0.91102 

0,40044 

0.47416 

2.61041 

0.21716 

19 

I.IISO* 

-01 

4.6664* 

too 

IIP 

0,92741 

0.46946 

0.46)96 

2.78940 

0.24116 

20 

1.2S20* 

-Ol 

S.0J44* 

too 

HP 

0.92974 

0.41714 

0.49210 

2.711)0 

0.21112 

21 

1.IT90* 

-01 

I.IOII* 

too 

HP 

0.91164 

0.42491 

0.76040 

2.71611 

0.21775 

1.S040* 

•01 

1.1198* 

too 

HP 

0.91170 

0.4)201 

0.76600 

2.46126 

0.24)44 

2} 

1.4110* 

-01 

1.1661" 

too 

HM 

0.9SIT4 

0.4)641 

U.TI4S0 

2.41)12 

0.24910 

24 

l.OOTO* 

•01 

1.6241* 

too 

HP 

0.91721 

0.41241 

0.72760 

2.16749 

0.26122 

2S 

2.1410* 

•OS 

4.1111* 

too 

HM 

0.91714 

0.44446 

0.7)620 

2.12169 

0,26225 

24 

8.19S0* 

•01 

4,1946* 

toe 

HP 

0.941T1. 

0.47598 

0,74940 

2.48014 

6.10224 

17 

2.4490* 

-01 

4.4697* 

too 

HH 

0.912)2 

0.46760 

0.74)46 

2.44918 

0.1II7U 

2« 

2.9010* 

•01 

4,9418* 

too 

NM 

0.94911 

0.49761 

0,771)66 

2.19404 

0.1214) 

29 

1.4110* 

•01 

7.470T* 

too 

NP 

0.94777 

0.11770 

0.76410 

2.29514 

0.14172 

10 

1.9190* 

-01 

6.6042* 

too 

HP 

0.949)7 

0.17711 

0.79670 

2.21092 

0.14121 

11 

4.4270* 

"01 

6.1291* 

too 

NM 

0.91072 

0.1114) 

0.61 146 

2.11)14 

0.16040 

12 

4.91S0* 

-01 

9.0490* 

too 

HP 

0.9144) 

0.17)99 

0.62460 

2.64464 

0.19941 

IS 

$.4410* 

•01 

9.4794* 

too 

HP 

0.95472 

0.19407 

0.61760 

1.96664 

0.42121 

14 

4.0*40* 

•OS 

1.6441* 

toi 

HP 

0.95644 

0.41861 

0.61210 

1.69769 

0.44916 

IS 

4.T110* 

•01 

I.I26S* 

*01 

HP 

0.95480 

0.64)24 

0.64110 

1.60941 

0.47614 

14 

7.1460* 

-01 

I.2IIS* 

toi 

HP 

6.94266 

0,44612 

0,67916 

1.711)0 

0.10777 

IT 

7.4610* 

•01 

1.1016* 

*01 

HH 

0.44614 

0.49)40 

0.69110 

1.41691 

0.11114 

14 

6.0160* 

•01 

I.S9I4* 

*61 

HP 

0.94444 

0.71661 

0.90266 

1.16074 

0.17111 

19 

9.2110* 

•01 

1.4659" 

toi 

MM 

0.97061 

0.7426) 

0,91450 

1.11141 

0.40119 

40 

9.4060* 

-01 

1.1662* 

tni 

HP 

0.97222 

0.74678 

0,92470 

1.44474 

0.4)911 

41 

1.0S20* 

•02 

1,4910* 

toi 

HP 

0.97294 

0,7946) 

0;9))TO 

1,16274 

0.47125 

42 

1.1116* 

•02 

1,6064* 

tot 

HP 

0.97606 

0.62006 

0,94450 

1. 11644 

0.71204 

41 

1.1790* 

•02 

1,9140* 

toi 

HP 

6,97704 

0.64619 

0.91160 

1,26116 

0.71210 

44 

1.2426* 

•02 

2.6291* 

toi 

HP 

0.96079 

0.671*0 

0,94040 

1.214)1 

0.T91I2 

4S 

1.1060* 

-02 

2,1418* 

toi 

HP 

0.96079 

0.69713 

0.94746 

1.16279 

0.61194 

44 

1.4111* 

-02 

I.I46T* 

♦01 

HP 

0,96791 

0.94202 

0. 96170 

1,66401 

0.90191 

47 

1.1400* 

•01 

2,1172* 

♦ 01 

HM 

0.99167 

0.973)4 

0.9VU10 

1.0)512 

0.91411 

4« 

1.4671' 

•02 

2.5994* 

♦01 

HM 

0.99)42 

0,96944 

0.991)70 

1.61041 

0.96424 

49 

1,6140* 

•02 

1.4129* 

♦01 

HP 

0.9941) 

0.99190 

0.997)0 

1.00261 

0.99411 

so 

1.9411* 

•62 

2,4444* 

♦«l 

HP 

0,991)4 

0.99611 

0.99710 

0.996)0 

0,94900 

Si 

2.0461* 

-02 

2.4498* 

♦ 61 

HP 

0,99774 

0.99911 

0,99670 

0.99910 

0.99940 

0 S2 

2.191(1* 

•02 

2.4142* 

♦01 

HP 

1.00060 

1.00000 

1.00600 

I.OOoOO 

1.00000 

tmCUT  VAHJ4«L£I  r«U/UDfHHO/NHOO 
ALL  HeAluNCU  POtNTt 


ASSUNt  Mpn 


7402ie0<> 


•lAREY 


PHnriLE  T*BUL*IlOfl 


POJMTS,  QElTA  AI  PUINT  bi 


1 

Y 

P7.*/P 

P/PU 

TO/IOp 

M/119 

IJ/UO 

7 /111 

»nO/llriOli*U,'UD 

1 

0.00ft0"*00 

I.OOOO"7no 

iin 

0.92988 

o.noooo 

0,09000 

4.68384 

0.00000 

S.6100"-0M 

2,8JS5"M00 

NH 

0,91297 

0.29796 

0.55170 

3.46021 

0.16002 

3 

S.ROOO'-OM 

2.9240"70u 

Nio 

0.91221 

0.10158 

0.56160 

3.42231 

0.16410 

4 

«,  l«00"*0‘l 

S.0799"Ynu 

K'M 

0.91141 

0.51156 

0,57500 

3, .16190 

0.17077 

5 

u,590o"-0<i 

!.18R7"Y«0 

NH 

0.91129 

0,12014 

0.58340 

3.31675 

0.17590 

6 

4.9SI)I)’-0M 

S.SIS1"7«0 

NM 

0.91U95 

1),  12801 

0,59310 

1.26904 

0.18141 

7 

M,9000"-0'l 

l.«IB7’7«0 

MH 

0.91129 

0.11419 

0.60D9I) 

1.21111 

0.18589 

» 

S.1600"-0« 

l.SlOS'MOn 

|7« 

0.92948 

0,11954 

0.60690 

1.14489 

U. 18996 

9 

5.MlU0"-04 

1,9029*700 

tiM 

0.91041 

0.14482 

0.613*0 

3.16656 

9.19177 

to 

S.ObOO'-OM 

1,9904*700 

NH 

0.42889 

0.14978 

0,61900 

3,13185 

0.197*5 

U 

S.9200'-04 

5,7618*700 

NM 

0.92802 

0,55175 

0,62340 

3.10559 

0.20071 

12 

6,|70n«-04 

1,8119*700 

MM 

0.92921 

0.15769 

0. 62840 

1.08942 

0.20190 

IS 

9.9AOO'>OM 

1,9907*700 

MM 

0.92722 

9,16457 

0,61560 

1,91951 

U.209I  1 

19 

7,|900'-n4 

0,0999*700 

MM 

0.92771 

0.179J7 

0.642.19 

i.oo;s2 

0,2115b 

IS 

7.7nOO“-l»M 

0.1819*700 

NM 

0.92400 

0,17*20 

0,64920 

2.97799 

0.21600 

19 

#.2noo"»04 

0.2724*700 

MH 

0.92512 

0,18087 

O.6S390 

2, 91945 

0.22215 

17 

8,7I00"»0« 

0,1S69*700 

MM 

0.92841 

0,1851* 

0.65870 

2.92483 

0.22521 

IR 

9.9B00*«O4 

0.8999*700 

MH 

0.910IS 

11.19577 

0.67010 

2.87429 

0.21190 

19 

l,|2SO’-OS 

0.7800*700 

MH 

0.91111 

0.49451 

0.67990 

2.82489 

U.24V98 

20 

1.2ri20*»OS 

0,9151*700 

MH 

0.91611 

0,41218 

0,68960 

2.79642 

0.249*0 

21 

1.1790"-Ol 

S. 0920*700 

liH 

0.91572 

0,41922 

0.69610 

2.75710 

0.25248 

22 

1,S060*-OS 

5.2070*700 

MH 

0,91978 

0,42588 

0.70290 

2.72405 

0.25801 

2S 

l.bSSO‘-OS 

5.1598*700 

MM 

0.94100 

0.41278 

0.71  ICO 

2.99906 

0.26141 

29 

|,B87n"-(M 

5.9512*700 

NM 

0,941*8 

0,44571 

0.72190 

2.91781 

0.27441 

2S 

2.|M|ii’.as 

5,9557*700 

NM 

9.94*1* 

9,45771 

0.71550 

2.58198 

U. 28486 

29 

2.1950*-0l 

9.1959*700 

NM 

0,94742 

0.4*859 

0.74510 

2.52972 

V. 24462 

27 

2.*M90"-(M 

9,04*9*700 

NM 

0.949*1 

0.47*99 

U.TS489 

2.48124 

0.10196 

2R 

2.9nso‘»ai 

*.*951*700 

NH 

0.95202 

0.48881 

0,7*170 

2.44081 

0.11289 

29 

S,MI IO’>OS 

7,1510*700 

NM 

9,9507* 

0.50*54 

U.77(i90 

2.15219 

V.1S02* 

SO 

S.9|90“«01 

?, *078*700 

NM 

0.95544 

0,521*4 

0,79140 

2,2841b 

0,14647 

11 

M,M270'-01 

8,0595*700 

NM 

0.95454 

0.51911 

4.80200 

2.21141 

0.162** 

12 

M.91S0".nS 

8,S021”70U 

NM 

9,95575 

0.555*2 

0.81140 

2.14116 

0.37451 

IS 

S.MMlO'-UT 

8,9120*700 

NM 

0,95974 

0,57914 

0,02450 

2.089*9 

0.19452 

SN 

9,07««''>0l 

9.5571*700 

MM 

0. 9*0*7 

0.59044 

U.617IU 

2.91005 

0,41*4* 

ss 

9.7110*-<M 

1.0181*701 

NM 

0.9*497 

0.*l 110 

0.85089 

1.41819 

0.41891 

Sb 

7.SM*0*»US 

1,0822*701 

MM 

9.9*247 

0,*1097 

0.8*940 

1.85941 

0.4*272 

S7 

7,9810*-01 

1.1503*701 

NM 

0. 9**91 

0,65145 

0,87280 

1.79501 

0.48*24 

SR 

8,9ia0*>0T 

1,2182*701 

NM 

0.97022 

0.67122 

0.I1B180 

1.7117V 

0.50978 

S9 

9,2SS0>«0S 

1,2928*701 

NH 

0,974*7 

U, 69210 

0.89140 

1.97280 

0.51527 

AU 

9,BB(0'»0S 

1.5*79*701 

NM 

9.97599 

0.71287 

0,90440 

1.6095J 

V. 5*190 

Ml 

l,0S20''«02 

1.0497*701 

MM 

0.9749* 

0.71157 

0,91270 

1.54799 

0.549*0 

M2 

l,m*’-02 

1,52*8*701 

NM 

9,98048 

0,75457 

0.92110 

1.49721 

W.*l*b7 

MS 

I.1790«.II2 

1 . *091*701 

NM 

0.97719 

0.77528 

0,92910 

1.41678 

U.*4*T9 

MM 

l.2M2*'>02 

1, *919*701 

MM 

0,97810 

0,79*0* 

0.91*80 

1,18485 

V.*79U* 

MS 

l,iO90**01 

1.7*11*701 

NM 

0,97894 

0.81*8* 

0.94180 

1.11494 

0.70700 

M9 

l.4SSS*>02 

1.9*91*701 

im 

0.98529 

0.85911 

0.95940 

1.24704 

0.7*914 

M7 

l,S*00''>02 

2.1957*701 

MH 

0.9R10B 

0,90681 

0.9*940 

1.15898 

0.81708 

MB 

I.9B7S''>02 

2,111S*70I 

NM 

0.9B9BU 

0.917*2 

0.981*0 

1.04901 

0.895*1 

M9 

I.SIMO'-O* 

*.07*5*701 

MM 

0,99524 

0,9*691 

0.99010 

1.04998 

V, 941*4 

SO 

1.9<l|S*-02 

2,9*99*701 

(|M 

(1,99524 

0,9845* 

0.99450 

l.niolo 

0.97471 

SI 

2,0**0'<U2 

2.9142*701 

NM 

0.99722 

0,99195 

0.9974V 

1,90995 

V. 99052 

S2 

2.I9SS’<02 

2. *192*701 

NM 

0.997*0 

0.99800 

0.99840 

1.90080 

0.997*0 

SI 

2.S22S‘«V2 

2. *412*701 

MM 

1.0005R 

0,99955 

1.00020 

I.OOIlO 

0.99890 

SM 

2,MM9S'»0I 

2,9008*701 

NM 

1.0000* 

0.99V85 

1,09000 

1,00010 

0.99970 

0 ss 

2.S79(i".02 

*,*499*701 

NM 

1.09090 

1,09090 

1.00000 

1 ,nnv9o 

1 .00000 

INPUT  VARIABLE*  V «U/UCl>RH0/PHU0  AttUHE  PaPD 
ALL  MtAIURED  POINT* 
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7403 

M : 9.4 

R THETA  X 10*^  ! 40 

TH/TR  : 0.42 

ZPO  - SHT 

Continuous  tunnal,  with  sysawtrleal  flexible  nozzle.  W <•  0.41,  H ■ 0.43  m. 
PO  1 4.3  MN/m*.  to  1 790  K.  Dried  a1r,RE/M  X 10‘*  : 12.7. 

LADERNAN  A.J.  and  DEMETRIADES  A.,  1974.  Naan  and  fluctuating  flow  meaturamantt  In  tha  hypersonic  boundary 
layer  over  a cooled  wall.  J.  Fluid  Hach.  43,  121-144, 
j^d  Danatrlsdas,  A,,  Private  coasMinleatlons. 

Also  Ladansan  1 Danstrladas  (1972),  NcRonald  (1974) 

1 Thi  tut  boundary  Ityan  mis  forud  on  tha  uppar  wall  of  tho  contourod  flaxlbla  nozxlo  and  tut  taction  of 

4 tha  tunnal.  Haaauromnti  wort  uda  at  a slngto  station  on  tha  eantro-llna  4.0(4  ■ downstrtaai  of  tha  throat 
(X  ■ 0)<  Tha  tost  turfaca  was  "pollthad  to  olcro-lnch  finish"  and  was  activaly  eoo'lad.  Survayt  by  Laufar 

Z at  a1.  (1947)  showad  that  tha  Mach  nuaibar  on  tha  axis  was  constant  within  0.3  l for  naarly  Z m loading  up 
to  and  pasting  through  tha  tut  lona.  Variation  across  tha  cantral  0.24  m of  tha  flow  was  last  than  1 I 

6 0.3  ai  upstratM  of  tha  tost  station.  Olffarancat  In  Pitot  rtadlng.  for  a givon  valus  of  Y,  within  tha  cantral 

3 0.3  ■ of  tha  boundary  layar  wara  about  6 (.  Transition  was  "thought  to  ba  within  a faw  cm  of  tha  throat". 

4 Static  prassura  on  tha  slda  wall  and  roof  agraad  within  3 I but  showad  graatar  longitudinal  variation  than 

on  tha  cantra  Una.  Tha  prassura  at  X ■ 2 n was  about  4 X highar  than  at  tha  tost  station  and  fall  to  a 

Mininun  about  14  X balow  tha  tast  valuo  at  X • 3.0  m boforo  rising  again  so  that  tha  gradient  was  about 

4 24  X/n  at  tha  tast  Station  (Edltoia*  astlatata  froM  Infonsatlon  suppllad  In  graphical  fom). 

4 Static  praosura  was  naaaurad  on  both  sldawallt  and  roof  of  tha  tunnal  at  0.304  n Intarvals,  with  a tapping 

(d  > 1.70  om)  at  tha  tast  station.  Tha  tanparstura  of  tha  wall  was  neaaurad  at  X ■ 4.070  n by  a thanaocoupls 

7 nountad  In  tha  wall  of  a racass  usad  for  Instrunantatlon.  Pitot.  hot‘Wlra.  atitlc  prassura  and  total 

8 tanparatura  probas  wara  snuntad  on  a alngla  travarsa  gaar.  Tha  HUP  and  TTP  wara  auuntad  76  ma  to  althar  aids 

4 of  the  Pitot  proba  which  was  on  tha  cantra«11no.  Additional  Pitot  pmbu  wara  nountad  at  Z • ^ 142  sm  and 

7 usad  to  chacK  two*d1ntnt1ona11ty<  In  tha  outer  part  of  tha  layer,  the  Pitot  probes  wars  tPP  (dj  or  dj  ■ 3.17. 

1 ■ 34.1  ani).  For  naasuroMants  near  tha  wall  a cranked  FPP  (h|  ■ 0.34,  hj  ■ 0.2,  b^  ■ 1.08,  ■ 1.42, 

1 > 34.1  mm)  was  fitted  to  the  tip  of  one  of  tha  outboard  Pitot  tubas.  The  HUP  carried  a Pt  • 10  X Rh  wire 

(typically  d • 0.24,  1 ■ 74  n).  Thasa  wara  nountad  slackly  (to  avoid  strain  gauga  offsets)  to  two  sharp- 
pointed  prongs.  Theu,  and  the  Initial  part  of  the  support  body  (d  > 0.79,  1 • 4.3  mm)  were  cranked  towards 
tha  aurfaes  at  about  20°  and  Mounted  to  a slander  cylindrical  support  aligned  with  tha  flow  (1,  overall, 

34.1  MM).  The  wires  wara  operated  In  tha  constant-currant  node.  Tha  TTP  was  a vented  STP  (dj  « 3.2, 
dj  ■ 2.4,  1 • 34  lea)  with  tha  Iron-constantan  thamocoupla  mounted  11  ass  back  fren  the  front  face,  and 
vantad  ky  three  holaa  at  the  tm  position  (d  « 0.79  mm).  Tha  static  prusura  proba  was  "a  sharply  pointed 
1.27  m dlanatar  tuba,  elIgnaO  In  the  diractlon  of  flow,  with  threa  sensing  holes  (0.34  mm  dlaantar) 

6 located  19  na  froM  Its  tip".  The  aUtle  proba  was  Mounted  with  Ite  axis  4 mm  further  frooi  tha  tunnal  wall 
than  tha  Una  containing  tha  tips  of  tha  CPP  and  STP. 

9 Tha  authors  have  Interpolated  the  profile  MeaturoHents  to  tha  V value  of  tha  Pitot  MossurtMantt.  TO  values 
In  tha  Inner  part  of  the  layer  (y  < 1.4  ns\)  are  obtained  by  fitting  a third  dagrM  polynoMlal  to  tha  Innar- 
Most  Measured  values  to  s«et  the  wall  tawparature  (see  source  figure  4 and  page  124).  The  authors  obtained 
a CF  value  by  fitting  tha  transforsiad  valoofty  profile  data  to  the  law  of  tha  wall  and  Colts'  (1944)  wake 
function  (SH  source  paper  p 132  for  details). 

10  Tha  Pitot  probe  readings  are  uncorrMted.  Tha  authors  calculated  thanaal,  viscous,  and  rarefaction 
eerreotlons,  which  were  nagllgible  for  the  largo  probes.  For  tha  smsU  proba,  tha  viscous  correction  could 
be  up  to  10  X but  wts  not  applied  bacauto  of  the  lack  of  axperlMontsl  data  on  such  corrections.  The  STP 
wit  calibrated  at  N ■ 9.8  and  H • 4 at  400  K,  and  at  M ■ 4 for  TO  froM  300  to  400  K.  Tho  calibration  was 
found  to  depend  on  the  probe  Raytwlds  HuMbar,  being  etsantitlly  Independent  of  Mach  nuMbar.  Large  eorraetlont 
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for  vlicout  Intoriictlon  offtcti  wtr*  tpplltd  to  the  stitic  pretiure  nedingi  (up  to  60  X),  For  « discussion 
of  these  see  the  source  peper  end  Beckwith  et  el.  1971.  The  cellbretlon  end  reduction  procedures  for  the 
hot-wire  probes  will  not  be  discussed  here  In  detell.  The  fundementel  assumption  Is  that  the  pressure- 
entropy  end  pressure-vortlclty  correlations  ere  negligible  while  the  entropy  / vorticity  correlation  Is  - 1. 

11  For  a full  discussion  tee  the  source  peper  end  associated  references.  Viscosity  values  were  taken  from 
NAVORO  report  14A8  vol.  S section  IS  (19S3). 

12  The  editors  have  accepted  ell  the  corrections  and  Interpolations  used  by  the  authors.  For  the  profile  tables 
we  have  set  the  O’Stete  at  the  point  for  which  ue  coeiputed  the  highest  value  of  PO  end  arbitrarily  set  the 
D"Stete  reservoir  properties  to  the  stated  tunnel  values.  He  found  It  necessary  to  use  e trapezoidal 

13  Integration  rule  In  calculating  the  Integral  values.  There  Is  one  profile  presented,  supplemented  by  the 

14  hot  wire  data  In  section  0.  He  have  presented  the  CP  value  obtained  by  the  authors  from  a curve  fit  to  the 

transfonaed  profile. 

$ DATA  7403  0101.  Single  profile,  Pitot,  TO  and  p Measured  slisultaneously.  Turbulence  quantities  measured 
with  constant  current  hot-wire  probe. 

15  Editors'  coemientt 

The  special  value  of  this  entry  lies  In  the  provision  of  hot  wire  data  at  H a 10.  These  are  tibulated  In 
section  0 for  two  different  wires.  The  difficulty  of  obtaining  such  data  cannot  be  overestimated,  and  the 
pool  of  ivallable  turbulence  InfoniMtlon  Is  small.  In  the  catalogue  the  whole  Mach  number  range  from 
1.7  to  10  Is  covered  by,  successively,  Kistler  - CAT  5803,  Horstman  i Owen  - CAT  7205  and  the  present  entry. 
A contrast  between  ZPQ  end  simple  wave  APO  behaviour  Is  given  by  Sturek  I Danbirg  - CAT  7101,  end  a 

limited  obsarvetlon  In  a reflected  wave  APQ  Is  given  by  Ualtrup  8 Schatz  ■ CAT  7104.  It  Is,  however,  diffi- 

cult to  form  these  disparate  studies  Into  any  unified  whole  as  the  types  of  equipment,  the  assumptions 
made  In  date-reduction  and  the  prajudlcea  of  each  reaearch  worker  are  to  varied. 

The  authors'  preferred  acaling  length  It  the  boundary  layer  thickness  for  50  ( Intermlttency,  hare  103  nia. 

At  thia  point  PO/POO  la  about  0.6  and  U/UD  Is  about  0.95.  Thus  5 (Intermlttency)  Is  here  less  than  moat 
veluea  baaed  on  meuii  flow  data,  and  arguments  relying  on  the  relative  position  of  turbulence  features 
should  take  account  of  this. 

The  reported  static  preaturo  variation  Is  very  difficult  to  explain.  If  the  mean  flow  straamllnst  are 
straight  and  parallel,  there  can  be  no  pressure  difference  eerott  the  boundary  layer  as  a whole.  A local 
dip  In  the  region  of  Intense  momentum  fluctuations  could  be  observed  at  a part  of  the  total  normal  stress 
would  then  be  supplied  by  the  normal  Reynolds  stress.  The  calibration  procedure  for  the  static  probe 
requires  vary  large  corrections,  so  that  no  greet  emphasis  should  be  pieced  on  the  details  of  the  variation 
reported.  The  overall  difference  however  can  also  be  Inferred  from  the  wall  static  pressure  and  a Pitot- 
derived  value  In  the  free  stream,  and  the  adjusted  static  pressure  variation  given  In  the  profile  tables 
agrees  with  these  two  observations. 

If  the  longitudinal  pressure  gradient  of  26  %/m  estimated  by  the  editora,  and  referred  to  in  $ 4 above. 

Is  aaaumad  to  propagate  at  a simple  wave  from  the  wall  on  which  It  It  measured,  the  static  pressure  would 
fall  by  about  30  t across  the  boundary  layer,  which  at  this  level  of  argument  la  quite  good  agreement  with 
the  40  I reported.  The  subsequent  davelopmant  of  the, necaatarlly  curved,  mean  flow  streamline  It,  however, 
difficult  to  visualise  unless  the  whole  phenomenon  la  an  upstream  Influence  of  the  diffuser.  The  centre 
line  Pitot  data  In  Laufer  et  a1.  (1967)  rule  out  any  potalblllty  of  a wave  structure  from  upatream  having 
this  effect.  At  a last  comment  on  this  puzzling  SKitront  behaviour,  HcRontld  (1976)  reports  a "balance 
chamber  preaturo"  at  this  X*atat1on  of  about  1.2  PD,  and  quotes  a variety  of  static  protture  determinations 
by  DatMtrladat  and  Qupta  which  show  much  Increated  dlfferencot  betwMn  wall  and  "free  atream  laentroplc" 
pretturet  at  the  tunnel  ratervoir  pressure  fallt.  It  It  possible  that  this  ropretenta  an  Increatlng  upstream 
Influence  of  the  diffuser. 

Tht  profile  It  given  In  groat  detail,  and  using  the  authors'  CF  value,  fits  both  Inner  and  outer  laws  wall 
In  transfonaed  ceordlnatea.  The  wake  region  It  rather  more  proneunctd  than  for  low  tpeod  ZPO  profllet. 
Hauuremanta  extend  wall  within  the  momentum-deficit  peak.  Thare  are  no  aval  Table  mean  flow  data  which 
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ctn  b*  d1r«ct1y  compand.  Th«  cooltd  tunnal  wall  Maiurcnants  of  Hopkins  I Kttnar  - CAT  7203  wars  madt 
at  M - 7,  wh11t  tha  H ' 10  flat  plata  study  by  Watson  at  a1.  - CAT  730S  was  at  lower  Raynolds  numbar  and 
without  haat  transfar. 


CAT  T«q> 

LADERMAN 

BOUNOARV  CONDI IIONB  AND 

EVALUATED 

DATA.  SI 

UNITS. 

RUN 

MD  * 

TN/TR 

RED2N 

CF  * 

H12 

HI2K 

PH 

PO 

X 

ROD* 

RH/RO 

RED20 

CO 

H12 

H12h 

TW* 

TO 

RE 

TOO* 

OM  * 

02 

P12 

H42 

D3K 

UD 

TR 

Taoioioi 

A. 3710 

0.A2B7 

4.5212**0l 

«.0b00">04 

7.2SS0 

1.4188 

a.iaj7"*o2 

1.5458"*o2 

NM 

a.zaas-Toa 

1.41B5 

a.oooa*4on 

NH 

1.81SS 

1.7AA0 

1.0400"*02 

4.2648**01 

INFINITE 

7.4200**02 

0.0000 

7,e778"-01 

NC 

1.1105 

1.7010" 

-02  1.2271"*01 

7.1407"*02 

TRAPEZOlOAl  RULE  fOR  ALL  IHTE6RATI0NS 


EVALUATED  DATA  • RRESIURE  BABED  RErERENCE  FLOW 


RUN 

02P0 

H12R0 

H12P9 

H42RD 

RlDtpDO 

RED2RDH  D8TAR 

02PN 

H12PH 

H12PN 

H42RH 

RED2PN0 

RED2RWN 

74010101 

7.7782--01 

10.0240 

l.BItt 

1.1476 

1,4W1"*04 

6.4405**01  6.4l65*-02 

a.04A2*-01 

4.4487 

1.8166 

1.1415 

1.4671"*04 

a.46S1'-*0l 

740.V(-.| 


T«01»10l  LADERMAN  PROFILE  TABULATION  73  POINTS^  DELTA  AT  POINT  71 


I 

Y 

PTL7P 

PFPO 

YO/TOD 

M/MD 

U/UD 

T/1D 

RMO/RHODAUyUO 

1 

O.OOOO’tOO 

i.oono'toc 

1.41850 

0.36307 

0.00000 

0.00000 

7.11188 

0.00000 

2 

2.5400“-04 

1.2203*»00 

1.40051 

0.44261 

0.05772 

0.16084 

7.76509 

0.02848 

3 

3. 6100*. 04 

1.2775*tO0 

1.40807 

0,47047 

0,06423 

0.18332 

6.14645 

0.01165 

4 

4. 5720*. 04 

1 ,4661*»00 

1.42319 

0.50765 

0.00106 

0.23576 

8.45446 

0.03965 

3 

5.5860*~04 

1.2826"t00 

1.37129 

0.49146 

0.06476 

0.18881 

6.50032 

0.03041 

6 

7.B740*«04 

1.5906"t00 

1.42404 

0. 54613 

0.06983 

0.26773 

6,86249 

0.04288 

7 

9.3980"-04 

1.5922*t00 

1.42199 

0.57602 

0.06994 

0.27572 

9.39636 

0.04166 

a 

1.2446*>03 

2.2116*600 

1.42131 

0.56626 

0.12056 

0.35564 

6,70226 

0.05603 

9 

1.3716'. 03 

2.0695*600 

5.41599 

0.59639 

0.11554 

0.34665 

9.0C101 

0.05446 

to 

1.4476". 03 

2.6915"t00 

1.4ITT5 

0.59164 

0.14446 

0.40959 

6.03932 

0.07216 

U 

1.6002".OS 

2.214S*t00 

1.41179 

0.61076 

0,12067 

0.36264 

9.03166 

0.05663 

12 

1.7760'.03 

2.5675*600 

1.41447 

0.61443 

0.13443 

0.39560 

6.66941 

0.06455 

13 

l.9050'-03 

2.5906«6«0 

1.40903 

0.61990 

0.13454 

0,39760 

8,73424 

0.06406 

14 

2.23S2'.03 

3.4019*690 

1.40962 

0.62334 

0.15971 

0.45155 

7,99323 

0.07955 

IS 

2.7940'.OS 

4.0953*600 

1.40679 

0.63316 

0.17817 

0.48951 

7,54829 

0.09114 

U 

1.09S6*.03 

4,1036*600 

1.39969 

0.63736 

0.17836 

0.49151 

7,59163 

0.09053 

17 

4. 3666*. 03 

5.2002*600 

1.39292 

0.64472 

0.20399 

0.53646 

6,9161 1 

0.10744 

IS 

5. 1066'. 03 

5.6609*600 

1.38479 

0.64026 

0.21381 

0.55245 

6.67842 

0.11447 

19 

S,S626’.03 

5,6661*600 

1.36170 

0.65027 

0.21391 

0.55345 

6.69391 

11412 

20 

5. 6366'. 03 

5.9259*600 

1.36147 

0.64903 

0..21925 

0.56044 

6,5.3416 

0.11637 

21 

6. 9342*. 03 

6,4652*600 

1.36965 

0.65736 

0.22992 

0,57842 

6.32924 

0.12506 

22 

7, 7976'. OS 

6.6771*600 

1.36910 

0.65012 

0.33397 

0.56442 

6.23912 

0.12612 

23 

6. 1766*. 03 

6.6612*600 

1.36645 

0.65948 

0.23781 

0.58841 

6.14269 

0.13096 

24 

6, 2296*. 03 

6.7504*600 

1.36850 

0.65966 

0.23536 

0.58641 

6.20804 

0.12914 

2S 

9,39ao*-OS 

7.3586*600 

1.36064 

0.66036 

0,24656 

0.60040 

S. 92977 

0.13763 

26 

1,0336*. 02 

7,5740*600 

1,35883 

0.66153 

0.25040 

0.60539 

5.84532 

0.14059 

27 

1.0719". 02 

7.7IS2"600 

1.35741 

0.66195 

0.25265 

0.66639 

5. 76931 

0.14251 

2B 

1,1969". 02 

8,1330*600 

1.34916 

0.66401 

0.26011 

0.61730 

5.63376 

0.14770 

29 

t.321'3*.02 

6,2903*600 

1.34468 

0.66642 

0.26276 

0.62138 

5.59166 

0.14926 

30 

1,5650*. 02 

9.1279*600 

1.33599 

0.67040 

0.27654 

0,63736 

5.31203 

0.16014 

3i 

l.aS39*«02 

9,8347*600 

1,32775 

0.67119 

0.26763 

0.64935 

5.09655 

0.16900 

32 

2, 0523**02 

1.1072*601 

1.32084 

0.67325 

0.30609 

0.66531 

4.72472 

0.16581 

13 

2.0701"-0* 

1.1213*601 

1.32316 

0.68001 

0.30612 

0.67031 

4.T3S0U 

0.16721 

34 

2,3190**02 

1.2053*601 

1.31773 

0.69544 

0.31996 

0.68731 

4.6)438 

0.19646 

35 

2. 7026*. 02 

1,3705*601 

1. 31045 

0.68973 

0.34205 

0.70036 

4.19176 

0.21671 

36 

3, 4595". 02 

1,7008*601 

1.30073 

0.70675 

0.36237 

0.73327 

3.67744 

0.25910 

37 

3. 6461". 02 

1.8507*601 

1.30133 

0.72648 

0,34934 

0.75225 

3,54846 

0. 27560 

36 

4,2215**02 

2,0611*601 

1.29506 

0.72747 

0.42<in9 

0,76424 

3.24741 

0.30447 

39 

4. 96  35*. 02 

2.4807*601 

1.29423 

0.74895 

0.46389 

0.79121 

2,9041 1 

0.35165 

40 

5,2222**02 

2.6066*601 

1.29670 

0.75464 

0.47573 

0.79620 

2,80111 

0.16621 

41 

S,3646*.02 

2.7554*601 

1.29349 

0.76665 

0.48930 

0.61019 

2.74077 

0.36196 

42 

5.7607**02 

3.1152*601 

1.28828 

0,77375 

0.52086 

0.62214 

2.49169 

0.42467 

43 

6. 5075*. 02 

3.7358*601 

1.28095 

0.79751 

0.57111 

0.64715 

2.20032 

0..  49264 

44 

6, 6665*. 02 

4,1686*601 

1. 27112 

0.81255 

0,60514 

0.66214 

2.02973 

0.5'i9S6 

45 

7.0129"-02 

4.2708*601 

1.27336 

0.61)480 

0.61112 

0.65914 

1.97642 

0.55296 

46 

7. 2746*. 02 

4,6815*601 

1.26202 

0.62148 

0,64014 

0.67311 

1.86041 

0.59S70 

47 

7. 6505". 02 

5.1032*601 

1.25157 

0.03164 

0. 66862 

0.66312 

1,74451 

0.61294 

46 

7. 9146". 02 

5,8797*601 

1.22750 

0.84549 

0.71613 

0.89719 

1.56057 

<). 70493 

49 

6. 4023". 02 

6.2456*601 

1.22268 

0.B51A0 

0.74032 

0.90319 

I.4B6I0 

0.74126 

SO 

6. 4099*. 02 

6,1781*601 

1.22246 

0.66214 

0,73626 

0.90109 

1.021?; 

0.72902 

51 

6. 9103*. 02 

7.1561*601 

1.18905 

0.07159 

0.79281 

0,91908 

I.J4391 

0.61218 

52 

9.1745"-02 

7,7894*601 

1.16619 

0.07669 

0.62730 

0.92607 

1,25281 

0.86118 

S3 

9,4163"-02 

7.9885*601 

1.16524 

0.86099 

0.83794 

0.92607 

1.2,^670 

0.66069 

S4 

9.4265*.02 

8.2331*601 

1.14987 

0.68651 

0.65074 

0.93107 

1.20290 

0.89104 

S5 

9,6799"*C2 

8.7587*601 

1.13101 

0.89419 

0,07763 

0.91806 

1.14246 

0.42773 

S6 

9.9S14"-02 

8.8671*601 

1.12882 

0,69906 

0.66307 

0.94106 

1 .13565 

0.93446 

57 

9,9339"-02 

9.2985*601 

1.11217 

0.89611 

0,70441 

0.94206 

1.08500 

0.96464 

56 

1,0191".01 

9. 5159*601 

1.10464 

0.90630 

0.91497 

0.9'I705 

1.07136 

0,97549 

59 

l,0l9fl*-01 

9.5490*601 

1.09807 

0.91185 

0.91657 

0,95005 

1.07439 

0. 97002 

60 

1.0432**01 

9,4960*601 

t. 11193 

0. 90260 

0,91401 

0.94505 

1,06909 

0.98195 

61 

1.0450"-01 

9.8990*601 

1.08679 

0.91173 

0,93311 

0.95105 

l.Or.883 

0.99579 

62 

1, 0700". 01 

1.0092*602 

1.08094 

0.92215 

0.44239 

0.95704 

1.01134 

1,00207 

63 

1,0949*. 01 

1,0017*602 

1.06576 

0.92064 

0.93687 

0,95604 

1 ,03643 

1,00007 

64 

1.0970". 01 

1.0252*602 

1.07561 

0.92513 

0,94966 

0.95904 

1.01943 

1.01086 

65 

l,1217*-0l 

1,0459*602 

1.06602 

0.93175 

0.95946 

0.96304 

1.00747 

1.01799 

66 

1,1453". 01 

1.0295*602 

1.07485 

0.93262 

0.95166 

0.96304 

1.02.157 

1.01027 

67 

1,1455"-01 

1.0494‘-602 

1.06751 

0.93157 

0,96106 

0,9630'l 

1.00412 

1.02281 

66 

1,2222". 01 

1.08A2*t02 

1.04195 

0.95312 

0.97696 

0.97502 

0,99605 

1,02480 

69 

1.2962**01 

t .0949*602 

1.03672 

0.96827 

0,98176 

0.98302 

1,00257 

1.01549 

70 

1,3721". 01 

1.1168*602 

1,02375 

0.97904 

0.99157 

0. 98901 

0.94484 

1.01673 

0 Tl 

1.52BI".01 

1,1358*602 

1.00100 

1,00000 

1.00000 

1.00000 

1.00000 

1.00000 

72 

1.7S18"-0t 

1.1290*602 

<■>,98702 

1.02243 

0.99701 

1.III099 

1,02823 

0.96950 

73 

2,0S6I".01 

1.1336*602 

0,96731 

1.01617 

0.99904 

1.00899 

1.02002 

0,47566 

INPUT  VARIABIFB  Y,M,U/U0i RNO/RHOD 
AT  ti4  DATA  HCRC  AVERACED 
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SECTION  0.  ADOlTiONAl  DATft  - TURBULENCE  WEASUBEMENTS.  RESULTS  FROM  CONSTANT-CURRENT  HOT  WIRE  PROBES 


Fluctuation  levels  r*l«t1v*  to  local  mean  value  of  relevant  property. 

FACSIHIIE  FROM  TABLE  SUPPLIED  BY  AUTHORS.  NB:  AUTHORS  SYWOtS  AND  UNITS 
Fluctuation  levels  (X): 

T’  - strtic  temperature,  u’  - velocity,  p'  - static  pressure,  p'  - density,  o'  - entropy,  t'  - vorticity. 
Y-dlstanci  from  vail  In  Inches.  Ly,  Lj,  L . Integral  scales  (x  direction)  1n  cm  - for  velocity,  temperature 
and  pressure.  SRA  - “Strong  Reynolds  Analogy"  « T7(y  "1)  ^ u'. 


WIMH  A13-;  tETtHgPl-Pl.l*  ft 


T'a> 

u'a) 

P*(X> 

9'a> 

SRA 

<7'(X> 

t'(X) 

.063 

6.86 

8.69 

16.3 

11.8 

.963 

.85 

.86 

.86 

1.18 

3.5 

.076 

6.13 

9.60 

16.87 

12.6 

.856 

.99 

.97 

.67 

3.78 

7.09 

.106 

6.87 

8.61 

18.32 

13.9 

.856 

1.12 

1.16 

1.01 

4.39 

6.33 

.116 

6.66 

7.56 

17.55 

13.3 

.869 

1.23 

1.19 

.72 

6.38 

5.81 

.26 

6.16 

6.68 

13.68 

10.8 

.768 

1.36 

1.26 

.63 

6.81 

4.U 

.365 

5.30 

3.57 

12.68 

9.73 

.722 

1.75 

1.65 

.56 

3.92 

3.12 

.669 

5.37 

3.22 

11.93 

9.60 

.708 

1.96 

1.86 

.506 

6.15 

2.88 

.562 

5.62 

3.08 

11.67 

9.38 

.700 

1.97 

1.85 

.679 

4.57 

7..81 

.665 

6.26 

3.16 

11.76 

9.91 

.685 

2.00 

1.89 

.689 

5.26 

2.92 

.763 

6.01 

2.90 

11.8 

9.78 

.652 

2.06 

2.03 

.38 

6.97 

2.70 

.861 

3.80 

2.75 

11.05 

9.27 

.61 

2.12 

2.16 

.67 

6.86 

2.59 

1.662 

8.84 

2.79 

14.6 

12.9 

.588 

1.99 

2.10 

.51 

7.83 

2.69 

2.011 

8.15 

2.06 

14.3 

12.6 

.306 

1.79 

1.81 

.36 

7.05 

1.99 

2.513 

7.79 

1.36 

14.8 

12.6 

.666 

2.06 

1.96 

.53 

6.55 

1.51 

2.716 

9.83 

1.39 

14.3 

13.7 

.677 

2.66 

3.27 

.66 

8.90 

1.56 

3.263 

10.3 

1.2 

13.9 

13.7 

.453 

1.52 

1,37 

.18 

9.50 

I.IB 

3.413 

7.03 

.89 

11.26 

10.2 

.376 

1.97 

1.89 

.15 

6.25 

.88 

3.663 

7.89 

.76 

12.36 

11.3 

.638 

1.81 

1.65 

.86 

7.05 

,725 

3.865 

.5.66 

.523 

8.95 

8.01 

.381 

1.81 

1.39 

.37 

4.82 

.516 

6.062 

2.46 

.222 

6.31 

6.8 

.372 

2.88 

4.15 

1.86 

1.65 

.216 

6.266 

1.59 

.160 

6.76 

3.5 

.318 

1.85 

1.67 

1.87 

.83 

.154 

6.664 

1.26 

.115 

3.76 

2.76 

.362 

1.6 « 

1.10 

1.67 

.66 

.11 

4.613 

1.22 

.089 

3.09 

2.36 

.420 

2.68 

.59 

1.11 

.85 

.085 

5.56 

1.90 

.061 

3.17 

2.56 

.709 

1.93 

1.21 

2.50 

1.20 

.035 

6.512 

2.11 

.037 

3.05 

2.9 

1.61 

9.55 

6.68 

3.28 

1.93 

.028 

UlRXi  6«3 

MEIHOBl 

pV.O 

y 

T’(%) 

u'rt) 

P'(«) 

P'(%> 

SRA 

hi 

b. 

hi 

o’(X) 

t'(X) 

.027 

.79 

3.12 

2.69 

1.93 

.929 

.26 

.26 

.26 

.18 

1.33 

.067 

6.83 

10. 0 

16.8 

12.0 

.995 

.686 

.68 

.467 

.58 

1.72 

,090 

3.07 

3.82 

8.90 

6.38 

.932 

1.21 

1.15 

.66 

1.73 

2.46 

.11 

3.59 

3.78 

11.3 

8.22 

.956 

1.31 

1.27 

.86 

1.59 

1.95 

.178 

3.76 

3.66 

11.56 

8.66 

.963 

1.52 

1.65 

.57 

1.76 

1.82 

.146 

3.63 

3.10 

10.92 

8.02 

.967 

1.66 

1.39 

.79 

1.89 

1.82 

.187 

3.77 

2.78 

9.37 

7.2 

.893 

1.68 

1.61 

.62 

2.66 

2.15 

.212 

3.40 

2.33 

9.10 

6.86 

.910 

1.56 

1.65 

.59 

2.18 

1.67 

.23 

3.66 

2.36 

9.20 

6.96 

.885 

1.19 

1.09 

.30 

2.25 

1.73 

1.02 

5.26 

1.57 

11.21 

9.01 

.869 

2. 75 

2.59 

1.03 

4.16 

1.36* 

1.318 

5.66 

1.66 

10.85 

8.96 

.776 

3.03 

3.23 

1.27 

4.67 

1.29 

1.618 

6.56 

1.62 

12.30 

1.0.6 

.169 

2.95 

3.21 

1.32 

5.52 

1.29 

2.236 

5.80 

.875 

12.39 

9.97 

.727 

3.3 

3.26 

1.58 

4.50 

.786 

2.82 

6.72 

.701 

16.29 

11.6 

.687 

3.51 

3.60 

.65 

6.85 

.616 

3.122 

6.58 

.616 

13.63 

11.0 

.622 

2.92 

3.50 

2.85 

5.35 

.572 

3.971 

2.96 

.197 

7.36 

5.64 

.522 

2.98 

2.66 

.59 

2.06 

.183 

5.067 

3.08 

.081 

6.53 

6.75 

.752 

1.19 

.52 

.38 

.92 

.060 

6.971 

3.67 

.185 

2.61 

3.99 

-565 

.63 

.36 

.097 

3.6 

.186 
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M ; 2.96  falling  to  2.80 

7601 

R THETA  X 10"^  : 23  - 415 

TW/TR  : 1.05 

ZPG  - AW 

Blow  down  tunnd  with  two-d1iMni1on«1  tymMtrical  f1x«d  nozzlo  blocks.  Mitiimum  runnina  time  ZO  secs. 
W ■ H • 0.232,  L - 2.B6  m.  0.3  < PO  < 3.4  MN/m^.  TO  ; 275  K.  Dry  a1r,  35  < RE/m  X 10'®  < 300. 


VAS  I.E.,  SETTLES  G.S.  and  BOQDOHOFF  S.H.  1976.  An  •xperimental  study  of  tha  compressible  turbulent 
boundary  layer  over  a wide  range  of  Reynolds  number.  Princeton  University  report  In  preparation. 

And  Settles  (197S)i  Vas  A Bogdonoff  (1971],  Vat  I.E.,  private  coimunicatlont. 


1 The  test  boundary  layer  was  formeu  on  the  lowar  wall  of  a 0.232  m square  constant  area  test  channel, 
following  the  contoured  ncjzle  block.  There  were  nine  test  stations  on  the  centre  line,  approximately 
equally  distributed  In  the  range  X • 0.89  to  3.4S,  where  X - 0 at  the  tunnel  throat.  The  test  surface  was 

2 mchlned  to  1.7  um,  and  was  not  actively  cooled.  Pitot  surveys  showed  the  free  stream  "to  be  even  within 

3 3 X."No  boundary  layer  trip  deulces  were  used,  and  natural  transition  was  believed  to  occur  upstream  of 

4 the  throat.  The  test  layer  experienced  a predominately  simple  wave  favourable  pressure  gradient  when 

patting  over  the  nozzle  block,  and  as  a result  of  boundary  layer  growth,  was  subject  to  a slight  adverse 

5 pressure  gradient  in  the  constant-area  test  section.  Spanwise  static  pressure  surveys  end  surface  flow 

patterns  were  frequently  repeated,  and  showed  the  flow  to  be'unifom  and  non-converging'. 

6 Wall  pressure  was  measured  by  static  pressure  tappings  (d  ■ 0.8  mn),  and  wall  temperature  by  thermocouples, 

8 both  at  the  tame  X-statlons  at  for  the  profiles.  Wall  shear  stress  was  determined  using  Preston  tubes 

(dj  • 0.6  dji  d^  ■ 1.5?,  2.39,  3,18  mm)  and  the  Hopkins  1 Keener  (1966)  T/ca11brit1on. 

7 Pitot  profiles  were  measured  with  a FPP  for  which  h^  • 0.176,  h2  • 0.089,  b^  ■ 0.762,  1 ■ 2 mm. 

20-30  total  teisperiture  surveys  were  made  using  a FWP  consisting  of  a chrome!  alumel  thermocouple  Junction 

8 at  the  centre  of  a fine  wire  2.84  mm  long,  and  either  51  or  102  m In  diameter.  The  profiles  were  meesured 

at  the  nine  stations  listed  in  section  B below,  and  Preston  tube  observetlons  were  made  at  the  same  positions. 

9 Tha  TO  profile  surveys  all  showed  "a  roughly  linear  Increase  In  TO/TOD  from  1.0  at  the  boundary  layer  edge 

to  1.06  at  thn  wall.  Thus  this  linear  total  temperature  profile  was  assumed"  In  data  reduction.  The  authors 

comment  that  a Crocco-Van  Driest  correlation  could  have  been  used,  with  little  consequent  material  differ- 
ences in  the  reduced  data.  The  static  pressure  was  assumed  constant  through  the  boundary  layer,  and  given 
tha  value  obtained  from  the  Pitot  measurements  at  the  boundary  layer  edge.  This  did  not  differ  significantly 

10  from  the  measured  values  of  PU.  No  profile  corrections  were  applied  and  Sutherland's  viscosity  formula  was 

11  used. 

12  The  editors'  have  accepted  all  the  assumptions  of  the  authors,  and  adopted  the  authors'  selection  of  a 

13  D-state.  The  data  form  four  sevs  of  n^ne  succetslva  profile  observations  at  Increasing  unit  Reynolds 

14  number,  for  about  2/3  of  the  profiles,  a Preston  tube  CP  observation  is  provided.  The  raw  and  reduced 
data  are  given  In  table  1 of  section  D. 

§ DATA:  7601  0101-0409.  Pitot  and  TO  profiles.  NX  ■ 9.  CF  from  Preston  tubas  measured  separately. 

15  Editors'  comments 

The  Reynolds  number  range  of  this  experiment  is  both  very  wide  and  very  high.  The  experimental  coverage 
Is  relatively  complete.  Although  temperature  profiles  were  not  obtained  for  each  end  every  Pitot  profile, 
a great  deal  of  date  was  obtained.  The  reduced  data  are  not  very  sensitive  to  small  differences  In  the 
temperature  profile  at  this  relatively  modest  Mach  number  and  with  a nea  -adiabatic  wall,  to  that  the 
linear  variation  used  to  describe  the  maasurementt  is  probably  adequate,  '.ns  value  of  tha  data  It  greatly 
Increased  by  the  Inclusion  of  shear  stress  Measurements  and  the  large  number  of  streamwlsa  stations. 
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SoMt  Of  tht  proflltt  art  oxtriMly  long  but  tvtn  to  aNaturtiaanti  for  about  half  tha  profflai  do  not  axtand 
within  tha  axMNntum  daficit  paak. 

Tha  obvious  coavarlton  oxporltMnti  art  thoio  of  Noort  b Harfcntts  - CAT  6S0Z  and  liwaAo  - CAT  6903. 


StCTldN  0.  AODITIOHAL  DATA,  m mSTDW  T06E  WADINOS 

or  - Praiton  tuba  dlaastar  • Inehoi 
rr  '•  fraiton  tuba  pNssura  ptia 
CF  - As  ratiucod  by  authors. 


CAT 

7601 

OP 

In 

PP 

psls 

XIO* 

0101 

0.06Z 

6.012 

1.36 

0102 

- 

NM 

- 

0103 

0.062 

6.76 

1.21 

0104 

0,126 

7.4 

1.31 

0106 

0.094 

6.63 

1,23 

0106 

0.126 

7.64 

1.26 

0107 

0.062 

6.19 

1.21 

0106 

- 

NH 

• 

0109 

- 

NM 

- 

0301 

0.062 

36.46 

1.06 

0302 

- 

NM 

• 

0303 

0.062 

31.66 

0.92 

0304 

0.126 

42.6 

1.00 

0306 

0.094 

36.0 

0.93 

0306 

0.126 

42.46 

0.96 

0307 

0.062 

33.60 

0.90 

0306 

- 

NM 

. 

0309 

0.062 

33.16 

0.64 

CAT 

DP 

PP 

CF* 

7601 

In 

psia 

XIO® 

0201 

0.062 

10.67 

1.27 

0202 

. 

NM 

- 

0203 

0.062 

9.96 

1.10 

0204 

0.126 

12.7 

1.16 

0205 

0.094 

11.6 

1.13 

0206 

0.0625 

10.62 

1.14 

0207 

0.062 

10.62 

1.16 

0206 

- 

NM 

- 

0209 

0.062 

10.66 

1.07 

0401 

• 

NM 

• 

0402 

• 

NM 

- 

0403 

0.062 

52.97 

0.66 

0404 

NM 

- 

0406 

- 

NM 

- 

0406 

- 

NM 

- 

0407 

- 

NM 

• 

0406 

- 

NM 

- 

0409 

0.062 

66.76 

0.76 

I 


! 

I 


I 


7601-B-l 


CAT  7601  VA3  BnUNDAKV  C0NDIT10M9  ANU  EVAlUAICC  DATA.  31  UNITS. 


RUN 

Ml)  * 

TN/TR 

RCP2W 

CF  * 

H12 

H12K 

(»M 

PD 

X < 

ROD* 

RN/PD4 

RE020 

cn 

H32 

H32K 

TN» 

TD 

RZ 

TOn* 

SW  * 

D2 

P12* 

H62 

D2K 

UO 

TH 

7601  ul  1)1 

2.9600 

1.1269 

9.1522*403 

1.1606*. 93 

9. *10* 

1.2376 

1.1960*406 

1.1960*406 

S.SRUO'-Ol 

O.l}69"405 

1.0000 

2.3196*406 

NM 

1.6919 

1.6390 

2.6292*402 

9.7897*401 

INFINIIE 

a.691ia"402 

0.0090 

6.6e26"-06 

0.0000*400 

*o.im 

9,9077"-06 

9.6720*402 

2.51*0*402 

7601V1U2 

2.9200 

I.U37 

1.2(i37*t04 

NN 

9,9006 

1.2912 

l.2T06“«06 

1.2706*406 

l.HJS’  + OO 

«.1}69"40S 

1.0000 

3.1645*406 

NN 

1.6667 

1,S318 

2.6963*402 

1.00*3*402 

INriNlTE 

2.7222*402 

0.0000 

6.7268*>06 

0,0000*490 

-0.1*66 

l.ll0**-03 

5.6726*402 

2.9618*402 

760I01U5 

2.9000 

1.1213 

1 .6092*406 

1.2100*. OS 

9.7662 

1.26lil 

1,3096*406 

1.1094*406 

l.RRS6*400 

6. 1369*409 

1.0000 

1.6677*406 

NM 

1.6665 

1.6326 

2.6963*402 

1.4150*402 

INFINIIE 

2.7222*402 

0.0000 

9.5261*-06 

0.0000*400 

>0.2766 

1.6912*-0l 

9.8979*402 

2.5667*402 

7601Q1UA 

2.6000 

1.1229 

1.7315*406 

l.llOO'.Ol 

5.9913 

1.2612 

1,1697*406 

1,1697*406 

l.7»07«*90 

0.1369*409 

t.OOOO 

6,2376*404 

NM 

1.869* 

1.6336 

2.6963*41)2 

1.0236*402 

INFINIIE 

2.7222*402 

0.0000 

1 .t916*-03 

0.0000*4UO 

>0,2291 

1.7}63«-U1 

5, 8627*402 

2.5056*402 

TASI01U3 

2.6700 

1.1227 

1.9562*406 

1.2390*. 03 

9.7956 

1,2200 

1,1703*406 

1.3701*406 

2.0951*400 

6.1369*405 

1.0000 

6.767?  '406 

NM 

1.6562 

1.8666 

2.8963*402 

1.0261*402 

INFINITE 

2.7222*402 

0.0000 

t.2666*-03 

0.0000*400 

.0.3629 

1.930d"-oS 

9.6391*402 

2.5661*402 

76010106 

2.6600 

1.1229 

2.2504*«04 

1.2«00*.03 

5,1995 

1.2226 

1.1697"t06 

1.3697*406 

2.600S*400 

6.1369*409 

1.0090 

9.6968*406 

NM 

1.6*12 

1.6631 

2.6679*402 

1.0363*402 

infinite 

2.7900*402 

0,0000 

1.9166*. 05 

0.0000*400 

-0.1096 

2. 2011*. 03 

9.6729*402 

2.5716*402 

76010107 

2.6700 

1,1227 

2.1712*406 

1.2100*.01 

9,3302 

1.2369 

1.3701*406 

1,3701*406 

2.692<*400 

6.1369*405 

1.0000 

9,7569*466 

NM 

1.6955 

1.6392 

2.9263*402 

1.0935*402 

INFINIIE 

2.7669*402 

0.0090 

1.6109*. 03 

0.0000*400 

-0.1699 

2.3T9**-0l 

9.90*1*402 

2.6066*402 

76016IUA 

2.6100 

1.1216 

2.0761*406 

NM 

6.966} 

1.2235 

1.5011*406 

1,5013*406 

2.997?«*00 

6.1169*409 

1.0090 

6.A037"406 

NM 

1.6562 

1.6629 

2.9400*402 

1.0656*402 

INFINITE 

2.6000*402 

O.OOOO 

1.6566*.03 

0.0000*40D 

-0.1123 

2. *759*. 03 

9.6702*402 

2.6217*402 

76010201 

2.9600 

1.1269 

1.6722*406 

1.2700*-03 

5,4105 

1.2671 

1.9933*406 

1,9933*406 

a.«9oa*'Oi 

6.6966*405 

1,0900 

1,7269*406 

NH 

1.6676 

1.6217 

2.6961*402 

9.6906*401 

INFIrtllE 

2.7222*402 

0.0900 

6.}192*-06 

0.0000*400 

-0.0665 

9. 6962*. 06 

5, 9022*402 

2.5620*402 

76010202 

2.9600 

1.1241 

1,6616*406 

NM 

5.7530 

1.2692 

2.0963*406 

2,0563*406 

U19iS*400 

6.6966*409 

1 .0900 

6,6710*406 

NM 

1.6516 

1.6356 

2.6963*402 

9,9762*401 

INFINITE 

2.7222*402 

0.0090 

7,6669*.06 

0,0000*490 

-0.23*1 

1.2009*.03 

9.667h*402 

2,5629*402 

7601020} 

2.9300 

1.1219 

2..2069*406 

t.i000*.03 

5.5136 

1.2166 

2.0659*406 

2.0659*406 

t.4916'400 

6.6966*405 

1.0000 

9.5099*406 

NM 

1.1516 

1.616* 

2.6983*402 

1.0019*402 

INFINIIE 

2.7212*402 

0.0000 

9, 2269*. 06 

0.0000*400 

*0.1796 

1.3*7**-«1 

9.6603*402 

2.96}}*402 

760IO2OO 

2.9200 

1.1217 

2,6699*496 

1.1600*.0l 

9.1313 

1.2740 

2.1171*406 

2,1173*406 

1,7«07'400 

6.6966*405 

1.0000 

*.9716*496 

NM 

1.6637 

1.6203 

2.6679*402 

1.0169*402 

INFINITE 

2.7900*402 

0.9000 

1. 1110*. 93 

0.0000*400 

-0.0990 

1. *757*. 01 

9.9027*402 

2,9697*402 

76010205 

2.6700 

1,1227 

1,2396*406 

t.llOO'.OS 

5,2707 

1.2906 

2.2616*404 

2.2636*406 

2.0959*400 

6.6946*405 

1.0000 

7.6661*406 

NM 

1.6S66 

1.0617 

2.6963*402 

1.0263*402 

infinite 

2.7222*402 

0.0000 

1.2766"«03 

0.0000*400 

-0.1626 

l.6771*-01 

9.6191*402 

2.9661*402 

76010206 

2.6600 

1.1229 

3,7760*406 

I. 1600". 03 

9,2657 

1.2296 

2.269r"4U6 

2.2696*406 

2.490S*409 

6.6966*405 

1,9000 

9.3509*406 

NM 

1.69*6 

1.6191 

2.*6}3"402 

9,6116*401 

INFINITE 

2.9596*402 

O.OOOO 

1.1199*. 03 

0,0000*400 

-0,1671 

2.0916--O1 

9. **10*402 

2.1697*402 

76010207 

2.6900 

1.1222 

6.0634*406 

1.1900*>03 

5.147* 

1.216D 

2.3963*404 

2.1961*406 

2.6929*400 

6.6946*409 

1.0000 

9.621**406 

NM 

1.6*32 

1.6696 

2.6963*402 

1.0172*402 

INFINITE 

2.7222*402 

0.0000 

1.979**'*01 

0.0000*400 

-0.1370 

2.2769*-ul 

9.619**402 

2.9670*402 

7601020* 

2.6100 

1.1216 

6.2019*496 

NM 

9.1065 

1.2232 

2.6270*404 

2.6270*406 

2.9972*400 

6.6966*405 

1.0000 

9.9*0*"496 

NM 

1.6*09 

1.6693 

3.0650*402 

1.1166*402 

INFINITE 

2.9090*402 

0,0000 

1 .7126».03 

0,6000*400 

-0.1366 

2,901**-03 

9.9909*402 

2.7163*402 

76010209 

2.6000 

1.1212 

6.7l6l*t06 

1.0700*.03 

9,0616 

1.2095 

2,560**406 

2.5606*406 

1.J1«7*400 

6.6966*409 

1 .9000 

1.11*0*499 

NM 

1.6*29 

1.6669 

2.6563*402 

1.0601*402 

INFINITE 

2.7222*402 

0.0000 

1.7630".05 

0.0900*400 

-0.1*87 

2.906l*-03 

9.7601*402 

2.5696*402 

7601-B-2 


CAT  760J  VAS  BOUtiDARY  CONOIIIONJ  ANlJ  EVAlUAICD  DATA.  31  UMTS. 


RUN 

Mi)  * 

TW/TR 

RE02W 

CF  • 

H12 

H12K 

PM 

PD 

X * 

ROD* 

PW/PO* 

RED20 

CQ 

H12 

H12K 

TN* 

TD 

R2 

TOD* 

sw  * 

02 

PI2* 

H02 

D20 

UD 

TH 

TAOIUSVI 

2.0400 

S.OIOI* 

400 

I.a3oo*-u5 

5.7107 

1.2327 

5.0704“*04 

5,4744**04 

3.e«oo>-oi 

2.0430*406 

8,6576* 

400 

NM 

1.3705 

1.3575 

2.3585"t02 

4,8406"*01 

INFlNITf 

2.7222*402 

0 „ n 'E  •'  T 

‘5.0005* 

•04 

3.0000*403 

-0.2267 

7.l927»-04 

5.4022"»02 

2.9420**02 

TA010302 

5.0000 

1 , 

i.T002* 

400 

NM 

5.605] 

1.21e3 

5.65l0"*04 

5.6510**04 

l.l'U6>tOU 

2.0430*406 

» ^ 

..Sill* 

405 

NN 

1.8540 

1.3171 

2.3SB1*A02 

4.7222'tul 

INFINITE 

7.7222*402 

0* 

.'.0210* 

•00 

u,00on*4on 

•0.1b2(i 

1.0745"-01 

5.41oa*t02 

2.5402**02 

TASIOSOI 

2. 0200 

1.1217 

5.7675* 

400 

o,2oon*-iia 

S.57TO 

1.2724 

6.1M3‘t04 

6,5513**04 

l.ORSA'^OO 

2.0434*406 

1 .00(10 

I.A151* 

405 

NH 

1.3547 

1.3531 

2.e5B5"*02 

1.0065**02 

INFINITE 

2.7222*402 

0.0000 

7.0665* 

• 04 

0.0000*400 

•0,1655 

t.l904*-uS 

5.8723*402 

2.5453**02 

7A0T010A 

2.0500 

I.T210 

6.6500* 

400 

i.ooon*»o5 

5.5741 

1.1440 

6.2966*«04 

6.2566**04 

I.T9QTMOD 

2.0630*404 

1 ,0000 

1.6577* 

405 

NM 

1.8710 

1.3591 

2.8585"*U2 

1.0014**02 

INFINITE 

7.7222*402 

0,0000 

0.2505" 

• 04 

o,oooo*40» 

-l).2202 

1.3450“-ul 

9.3305**02 

2.3435**02 

74910503 

7,0400 

1.1201 

6,0000* 

400 

9,1000*-0'l 

5.7547 

1.1413 

b,1624**04 

6.1624**04 

j,oo«**oo 

2.0484*406 

1 .0000 

1.7156* 

405 

NM 

1.3674 

1.B5S4 

2.3935**02 

4,4762**01 

INFINITE 

2.7722*402 

0,1)000 

0,7102* 

• 04 

0.0000*4011 

-0.2730 

1.4U0b*-Ul 

5.3376**02 

2.5424**02 

74010504 

2.3700 

1.1227 

0.2577* 

4fl0 

R.IOOO’-OO 

5.3050 

1.2162 

6.3515**04 

6,8518**04 

2.0001*400 

2.0630*404 

1,0000 

2.2572* 

405 

NH 

1.3526 

1.3406 

2,8525**02 

1.0262**02 

infinite 

2.7167*402 

0,0000 

1 ,2I6((* 

•05 

0.0000*40(1 

-0.15(6 

1.6227*-uS 

5.3241**02 

2.54U4‘*02 

74010107 

2.3000 

1.1211 

8,7000" 

400 

o,oooo*-oo 

5. 5262 

1,2164 

6.6463**04 

6.6463**04 

2.4020*400 

2,0630*406 

1.0000 

2,1005* 

405 

NM 

1.3685 

1.3540 

2.8431**1)2 

I.0ll4*t02 

INFINITE 

2.7554*402 

0.0000 

1.1026* 

• 01 

0,0000*400 

-0.2556 

1.74u4"-0! 

5.336(1**02 

2.5765**02 

74010503 

2.3500 

1.1222 

1,1115* 

405 

NH 

5.5115 

1.2293 

7,0623**04 

7,0623"*04 

2,0072*400 

2.0484*406 

1 ,000(1 

2.6301* 

405 

NM 

I .3576 

1.3452 

2.8700"*02 

l.0415"*02 

INFINITE 

2.7555*402 

Q.OOOO 

T .0050* 

-01 

o;oooo*4<)o 

-0.2615 

2.1515>-uS 

5.B119“*«2 

2,9574**02 

74010500 

2,3500 

1.1222 

1 .1375’ 

405 

3.4000*«UO 

5.4027 

1,2146 

7,0628**04 

7.062B**04 

5.5107*400 

2,0680*406 

1 ,0000 

2.8501* 

405 

NM 

1 .8605 

1.3454 

2.9225**02 

1.0605**02 

INFINITE 

2.7455*402 

o.oooo 

1.5700* 

•OS 

0.0000*400 

•0.2242 

2.1143*>05 

5.8346**U2 

2.6042**02 

74010001 

2,0600 

I.T20S 

5,0004* 

404 

NM 

5.5137 

1.2112 

4,7271*+04 

4,7273*+04 

S.3O00*»01 

5.5606*406 

l.opoo 

1.5767* 

405 

NM 

> .3326 

1.3T17 

2.a531**32 

9,a906**0l 

INFINITE 

2.7222*402 

0.0000 

0,3085* 

• 04 

0.0000*400 

•0.1111 

6,SU43*«U4 

5.4022**02 

2,9420**02 

74010001 

2. 0000 

1.1250 

6,2010* 

400 

NH 

6.2722 

I.5I7T 

0,SI64**I)4 

4.5164**04 

1.1053*400 

1.5734*406 

1.0000 

1,5038* 

405 

NM 

1.3652 

1.3045 

2.3581**02 

♦,76H0"*01 

INFINITE 

2,7222*402 

0,0000 

5.4013* 

-00 

0.0000*400 

•0.5576 

3.5640*-04 

9.4257**02 

2,9407**02 

74010005 

2,0400 

1.1205 

7,8202* 

400 

3.6000*«0'( 

8.7042 

1.1262 

4.7«71**04 

».7275**04 

1.0044*400 

1.5444*404 

1 .0000 

1.0705* 

405 

NM 

1.3540 

1.3143 

2.8531**02 

4.3406**0l 

INFINITE 

2,7222*402 

0.0000 

4.0010* 

•00 

0.0000*400 

•0.2006 

l.055l'-01 

5,4022**02 

2,54i0**02 

740TOOOO 

2.0700 

1.1204 

0,0372* 

400 

NM 

5.7045 

1.1410 

4,6211**04 

4.6215**04 

1.7007*400 

5,5780*404 

1.(1000 

2.0102* 

405 

NM 

1,3760 

1,3644 

2.6581**02 

4.8432**01 

INFINITE 

2.7222*402 

0,0000 

3.0170* 

•00 

0.0000*400 

-0.214J 

I.226U’-01 

5,4004*+02 

2,5415“*02 

74010005 

2.0500 

1 ,!241 

1,0210* 

405 

»,5000"-0« 

6.0754 

I.25II 

4.4154**04 

4.4114“*04 

2.0055*400 

5.1780**04 

t.'OOO 

2.5706* 

405 

NM 

1.3616 

1.3425 

2.3535**02 

4.451S**01 

INFINITE 

2.7222*402 

0,0000 

8.0120* 

•00 

0.0000*400 

-0.5470 

1.5403*'01 

9.3444**02 

2.5424**02 

74310004 

2,0430 

1.1211 

I.214T* 

405 

0.5000*»0(( 

9.6476 

1.2170 

l.0691**05 

l.0645**05 

2.4005*400 

5,1734*404 

1.0000 

1.0025* 

405 

NM 

1.8714 

1.8944 

2.3531**02 

I.U150**02 

INFINITE 

2.7222*402 

0,0000 

1,(1008* 

•03 

0.0000*400 

•0.2332 

1.4744«-01 

5.3974**U2 

2.5447**02 

74010«07 

2,0190 

1.1215 

1.1717* 

405 

NM 

5,5160 

1,2041 

1.0400**05 

l.0440“*05 

2.4020*400 

5.1444*404 

t.OOOO 

5. ((002* 

405 

NH 

1.3700 

1.8967 

2.3581**02 

1.0106**02 

INFINITE 

2,7222*402 

0.0000 

1.1116“ 

•05 

0.0000*4«0 

•0.1571 

l.6687*»0l 

5,3694"*02 

2.9442**02 

74010004 

2.0500 

1,1241 

1.0504* 

405 

.NM 

5.5763 

1.2048 

t.Ul|3**05 

1.0113**09 

2.0072*400 

1,4074*404 

1.0000 

3.4112* 

405 

NM 

1.3755 

1.8934 

2.3242**02 

4.Slt4**(ll 

INFINITE 

1,4000*402 

0,0000 

t ,2005* 

•05 

0.0000*400 

-0.1165 

t,74l4*-01 

5.3643**02 

2.9I69**02 

740IOOOO 

2.0700 

1.1244 

1.5025* 

405 

7,6000*>04 

5,5402 

1.2019 

4,7144*«04 

4,71»4»*04 

5.5107*400 

1.4120*404 

l.OUOO 

0,0057* 

405 

NM 

1.1775 

1,3622 

2.3531**U2 

4,3432**01 

INFINITE 

2.7221*402 

0,0000 

1.5060" 

-05 

0,0000*400 

•0,1466 

2.0I97*-01 

9.4044**02 

2.5419**02 

700 1 -C- 


76010101  VIS  PROFILE  TABULATION  09  POINT],  OF.LTA  AT  POINT  49 


1 

T 

PT2/P 

P/Pl) 

TO/TOi) 

M/MB 

u/uo 

T/IP 

RHO/RHnB*U/UD 

1 

o.ooon" 

too 

l.noiiii’tOO 

NH 

1.05205 

0.00000 

O.OODUU 

2.52161 

u.uoooo 

i 

1.9160" 

-04 

2.0i,’5"+00 

NM 

1,02221 

0.J6S52 

0.54657 

2,21852 

0.24410 

1 

1.5560" 

-04 

2.8776"t00 

NM 

1.02716 

0.46552 

0.6614(> 

2.01699 

0,12762 

4 

6.0960" 

-04 

l,0144*  + i)0 

NM 

1.01154 

0,47911 

0.67708 

1.99549 

0.13951 

5 

8,6160" 

-04 

1.4694'tOO 

NM 

1.04004 

0.52414 

0.72196 

1. 90181 

0,37947 

6 

1.1176" 

-01 

1.72'l4"t00 

NM 

l.OlOlO 

0.544B1 

0. 71948 

1.64271 

0,40156 

7 

1.1716" 

-01 

1.9691"t00 

IJH 

1.02261 

0.S6512 

0.75521 

1.76157 

0.42147 

» 

1.62S6" 

-01 

4.0951*T00 

NM 

WOF'-IO 

0.57596 

0,76562 

1,76765 

0.41111 

9 

1.0796" 

-01 

4.2256*400 

NM 

1.01114 

0.56621 

0,77604 

1.75254 

0.44261 

10 

2.1116" 

-01 

4,46B0*t00 

NH 

1.02750 

0.60690 

0.79167 

1,70159 

0,46525 

11 

2.1076" 

-01 

4.6217*400 

NM 

1.01107 

0,61724 

0.60268 

1.66661 

0,47500 

12 

2.6416" 

-01 

4,7616*400 

NH 

1.01696 

0.62759 

0,81250 

1,67610 

0,46476 

1) 

1.2766" 

-01 

4.9971*400 

NH 

1.01194 

0.64451 

0.82292 

1. 62664 

0,50526 

14 

1.9116" 

-01 

9.1676*400 

NM 

1. 01355 

0,67241 

0.64175 

1,57454 

0.51587 

IS 

4,5466" 

-01 

9.5694"400 

NM 

1.02270 

0.66621 

0.64696 

1.S106U 

0.55466 

16 

5.1016" 

•01 

5.8471"400 

NH 

1.01201 

0.70145 

0.86456 

1. 51060 

0.57214 

17 

5,1166" 

-61 

6,1654*400 

NH 

1.02455 

0.72414 

0,67566 

1,46007 

0.59929 

1* 

6,4516" 

•01 

6.4177*400 

NH 

1.02147 

0.74146 

0.86542 

1.42611 

0,62077 

19 

7.0066* 

•01 

6.7710*400 

NM 

1.01651 

0.76207 

0,69561 

1,16167 

0,64826 

20 

7.7216" 

-01 

7.0597"400 

NM 

1.01928 

0.77911 

0,90625 

1.15211 

0.67015 

21 

6.1S66" 

-01 

7.552a"400 

NM 

1 .02076 

0,79655 

0.91667 

1.12411 

0.69216 

22 

6,9916" 

•01 

7.5119*400 

NM 

1.01967 

0.60690 

0.92167 

1,30529 

0,70626 

21 

9.6266* 

-01 

7.6969*400 

NH 

1.01626 

0.62759 

0.91229 

1.26905 

0.71464 

£4 

1.0262" 

-92 

6,1455*400 

NM 

1.01541 

0.64136 

0.94271 

1,25517 

0,75094 

as 

1.0097" 

-92 

6.1SA6’400 

NM 

1.01411 

0,65172 

0.94271 

1,22566 

0.76952 

26 

1.1512* 

•02 

6,6505*400 

NM 

1,01665 

0.67931 

0.95611 

1.16762 

0.60660 

27 

1.2167" 

•02 

9.0462*400 

NM 

1.01961 

0.66966 

0.96154 

1.17160 

0,62141 

20 

1,2002* 

•02 

9.5159*400 

NM 

1.01726 

0.90345 

0.96675 

1.14979 

0,64255 

29 

1.1417* 

•02 

9.5669*400 

NM 

I.OISSO 

0.91724 

0.97196 

1.12749 

0,66161 

10 

1.4072" 

•92 

9.8624*400 

NM 

1.01169 

0,93103 

0.97917 

1.10607 

0.66527 

11 

1.4707" 

•02 

1.0072*401 

NH 

1.01539 

0.94136 

0.95416 

1.00J41 

0.90026 

12 

1.5142* 

•02 

1.0155*401 

NM 

1.61435 

0.95517 

0.96956 

1.67115 

0.92196 

11 

1.5977" 

•02 

1,0498*401 

NH 

1.40063 

0.96207 

0.96956 

1,05602 

0.93512 

14 

1.6612* 

-02 

1.0642*401 

NM 

1.01162 

0.96697 

0.99479 

1.65402 

0.94361 

IS 

1.7247* 

-02 

1,0659*401 

NM 

1.00937 

0.97931 

0.99479 

1,01167 

0,96407 

16 

1.7002" 

-02 

1.0911*401 

NM 

1.01320 

0.90276 

1.00000 

1.03540 

0.96561 

17 

1.0517" 

• 02 

1.1060*401 

NM 

1.00764 

0.96966 

1.06000 

1,02162 

0.97942 

10 

1.9152* 

• 02 

1,1154*401 

NM 

1.00520 

0,99310 

1,00060 

1,01194 

0,96625 

19 

1,9707" 

•02 

1.1226*401 

NM 

1.00256 

0,99655 

1.00000 

1,00691 

0.99312 

40 

2,9422" 

•02 

1.1228*401 

NM 

1.01366 

0.99655 

1.00521 

1.1)1745 

0,98797 

41 

2,1057" 

• 02 

1,1226*401 

NM 

1.00256 

0,99655 

l.UOOOO 

1,0069} 

0,99112 

42 

2.1692" 

•02 

1.1102*401 

NM 

1.01044 

1.00060 

1.00521 

1,01044 

0.99462 

4} 

2.2127" 

•02 

1,1102*401 

NM 

1.00060 

l.UOOOO 

1.00060 

1,00000 

1.00000 

44 

2.2962" 

•92 

1.1102*401 

NM 

1.09600 

1.06000 

1.00000 

1,60000 

1.00000 

4S 

2.H97" 

•02 

1,1102*401 

NM 

1.00900 

1.00000 

1,00000 

KOODOO 

1,00000 

46 

2.4211’ 

•02 

1,1102*401 

NM 

1.90600 

1.60000 

t.OOOflO 

1.00000 

1.00000 

47 

2.4067’ 

• 02 

1,1102*401 

NH 

1.00000 

1.00000 

1.00000 

1,06060 

1,00000 

46 

2.5400" 

•02 

1,1102*401 

NM 

1.00600 

1,00000 

l.ODUOO 

l.ooono 

1.00000 

0 49 

2.6102* 

•02 

1.1102*401 

NH 

1.00000 

1.00000 

1.00000 

1,00060 

KOODOO 
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POINT!.  DEUTA  AT  PUINT  61 

1 

V 

*72/2 

P/PO 

T ,/TOO 

M/MD 

U/UO 

T/TD 

RHU/PHOD 

1 

0.0000” 

♦ 00 

1.0002’ 

♦ 00 

NM 

1.26200 

0.00200 

2. 00002 

2,11106 

O.OOOOO 

2 

t.aooo” 

05 

1.1667’ 

♦ 00 

NM 

1.021*6 

2.117*7 

2.51501 

2.12612 

0.22116 

1 

5.1562’ 

02 

1.5612* 

♦ 00 

SM 

1.U2115 

0.5*197 

2,72021 

1.16626 

0.11121 

« 

6.2212* 

02 

1.6506* 

♦ 02 

NM 

1.02116 

0.55122 

0.75110 

1. 11116 

0.41476 

5 

1.1716’ 

0) 

6.2056" 

♦ 00 

NM 

1.01151 

0.57*77 

0.77202 

1.77610 

0.411*6 

fe 

1.76*1’ 

01 

6. 0701’ 

♦ 00 

NM 

1.0275* 

0.59912 

0.75756 

1.72611 

0,45606 

r 

2.2276’ 

0! 

6.651b’ 

♦ 00 

NM 

1.02564 

0.61101 

2.T6761 

1,66421 

0.47065 

s 

2.6216’ 

01 

■,aid6’ 

♦ 00 

NH 

1.01066 

0.61014 

2.10126 

1,64517 

0.46125 

» 

1.0712’ 

0) 

5.1267" 

♦ 00 

NM 

*.,02516 

2.64726 

2.12151 

1.62001 

0.50151 

10 

1.5052" 

01 

5.2717" 

♦ 00 

NM 

1.0161* 

2.65751 

2,12602 

1.51660 

0.52152 

li 

1,6170’ 

01 

5.5221’ 

♦ 00 

NM 

1.01696 

0,67466 

0.1161* 

1.54792 

0,54226 

12 

2,16*1’ 

01 

5.T762’ 

♦ 00 

NM 

1.02600 

0.69171 

0.S5462 

1.52727 

0,55677 

i '* 

2.t006* 

0! 

5.1111’ 

♦ 00 

NM 

1.02515 

0.69*61 

2.06010 

1.5156* 

0.56747 

' 1<) 

5.2070’ 

01 

6,1501’ 

♦ 00 

NH 

1.01105 

0,71575 

0.1652* 

1.2614* 

0,56*06 

1 '» 

s,6i«a’ 

01 

6.6226’ 

♦ 00 

NH 

1.02166 

0.7121* 

O.tAOll 

1.44451 

0,6067* 

16 

6.0706’ 

01 

6.5191’ 

♦ 00 

NM 

1.21625 

0,74115 

2.15621 

1.42162 

0.62111 

1 IT 

6.5022’ 

0! 

6.7591’ 

♦ oo 

NH 

1.01617 

0.75142 

2.16116 

1.16614 

0,61665 

1 IB 

6.6122’ 

0! 

6.9116’ 

♦ no 

NM 

1.02200 

0.76712 

0,60155 

1.51116 

0.65274 

1’ 

7.1660’ 

0! 

7.16M’ 

♦ 00 

NM 

1.02021 

2,77740 

0.60674 

1.16241 

0.66651 

20 

7,7722’ 

01 

7.166*’ 

♦ 00 

NM 

1.01651 

0.79112 

0.61162 

1.1217* 

0,61621 

21 

t.2022’ 

01 

7.5167’ 

♦ 00 

NM 

1.01766 

0,79795 

2.61710 

1.12265 

0,66427 

22 

1.6160’ 

01 

7, **57" 

♦ 00 

NM 

1.01617 

9.11149 

0.62741) 

1.21166 

0.72211 

1 2) 

6,0671’ 

01 

t.006*’ 

♦ no 

NM 

1.00016 

U. 12514 

0.9774i> 

1.26277 

0,71447 

; 26 

6.2666’ 

01 

*,1679’ 

♦ 00 

NM 

i.ooaiT 

0.11562 

0.61264 

1.24571 

0,74111 

' 25 

6.6112" 

01 

a. 1**6* 

♦ 00 

NN 

1.01021 

0.14519 

2.65752 

1.2261* 

0.76267 

26 

l.Ollf 

02 

*.5112* 

♦ 00 

NM 

1.00147 

0.15616 

2.64101 

I.2ISI5 

0.77712 

1 27 

1.0770* 

02 

1.1620’ 

♦ 00 

NM 

1.21649 

0.169*6 

2,65117 

1.20121 

0.76167 

! *s 

1.1201’ 

02 

9.1711’ 

♦ 02 

NM 

1.01146 

0.11699 

0.65555 

1.16717 

0,12077 

1 i'* 

1.1611’ 

02 

6.2606* 

♦ oo 

NH 

1.0071* 

2.19041 

0.65155 

1.15161 

O.B2712 

10 

1.2065* 

02 

6.1013’ 

♦ 00 

NM 

1. 014*0 

2.191*4 

0.66171 

1.16251 

0,*260l 

It 

1.2267* 

02 

6.II216’ 

♦ 00 

NM 

1.00*12 

0.6006* 

2.66171 

1.14419 

0,*4|76 

1 12 

1.2601* 

02 

•.7112’ 

♦ 02 

NM 

1.00651 

2.6141* 

2.66161 

1.12212 

u.«6262 

i ** 

1.1115’ 

02 

6.6267* 

♦ «() 

NH 

1.20*09 

0.62466 

0.67406 

1.12676 

9. *7771 

1« 

1.1767’ 

02 

1.0201* 

♦ 01 

NM 

1.006** 

0.61116 

0.67927 

1 .0261 1 

0,06615 

1,2166’ 

02 

1,0622’ 

♦01 

NM 

l.OOB*! 

0.24*61 

2.6544U 

1.07666 

9,61411 

** 

1.2610* 

02 

1.0616* 

♦ 01 

NM 

1.21094 

0.65160 

2.95664 

1.06511 

0,62611 

I 17 

1.5062* 

02 

1,0157* 

♦ 01 

NH 

1.29267 

0.26611 

2.6*664 

1.04267 

0,64614 

1 It 

1,5262* 

02 

1.0611* 

♦ 01 

NM 

1.21247 

0.27260 

0,664*2 

1.04h?| 

2,6501* 

I.S600’ 

02 

1,1270* 

♦ 01 

NH 

1.00511 

0.27245 

2.66412 

1.211*2 

2,66412 

1 20 

I.1S12* 

02 

1.1152* 

♦«l 

NM 

1.00247 

0.21211 

2,66412 

1,22445 

2,6712* 

1 21 

1.6762’ 

U2 

1,1101* 

♦ 01 

NM 

1.20761 

0.21271 

1 .00200 

1.02017 

2,97*56 

1 22 

1.7166* 

02 

1.1101" 

♦01 

NM 

1.2076* 

0.2*671 

1.00002 

l,n?U57 

2.97656 

21 

1,762*’ 

n? 

1.1176’ 

♦ 01 

NM 

1.00509 

0.26515 

1,00000 

1. 01114 

2.9*615 

22 

1.1056’ 

02 

1.1652’ 

♦01 

NH 

1.20251 

0.66651 

1,00002 

i.iiom 

2.66116 

25 

1.1266* 

02 

1.1652’ 

♦ Ml 

NM 

1,00251 

2.6665* 

1.20200 

1 .00611 

2,66116 

26 

1.1161’ 

02 

1.1527’ 

♦ 01 

NH 

1.20200 

1.00002 

1,00200 

I.oouoo 

1,02020 

27 

1.6126’ 

22 

1.1527’ 

♦ 01 

NM 

1.00900 

1.20002 

1.00002 

1,00200 

1,00902 

2t 

1,6761’ 

02 

1.1527* 

♦ 01 

NH 

1.00200 

1.20220 

i.onoiio 

1.00000 

1.00909 

26 

2.0161* 

02 

1,1527* 

♦01 

NM 

1..  20000 

I.UODOO 

1.00002 

1 .00201) 

1,90002 

50 

2,0625’ 

02 

1,1527" 

♦01 

NH 

1. 00000 

1,02202 

1.20022 

1.20200 

1.20006 

51 

2.1011* 

02 

1.1527" 

• 01 

NH 

I.UPOOO 

1.20200 

1.20002 

1 .20002 

1,00002 

52 

2.1261* 

02 

1.I52T" 

♦ 01 

NH 

1. 00000 

1.20222 

1.06002 

1,00202 

1 ,(10202 

51 

2.1165" 

02 

1.1527* 

♦ 01 

NM 

1. 00200 

I.U0222 

1. 00(102 

i . OilUOu 

1,22022 

52 

2.2127’ 

02 

1.1527* 

♦ 01 

NH 

1.20200 

1.20000 

1.00202 

1.00202 

1.02920 

55 

2.2751’ 

02 

1.1527* 

♦01 

NH 

1.00200 

1.2D00U 

1.20200 

1 .oouoo 

I.UOuOU 

56 

2.1190’ 

02 

1.1527* 

♦ 01 

NH 

l.oOUOO 

1 .20000 

1.02200 

1 ,00202 

1,00000 

57 

2.1567’ 

02 

1,1527* 

♦ 01 

NM 

1.20000 

1.20202 

l.OOODU 

1 .OUvOO 

1.02920 

5t 

2.2021* 

02 

1.1527* 

♦ 01 

NM 

I.OOO'IO 

1.22202 

1,02202 

1,02000 

I.UOOOO 

56 

2.2260’ 

02 

1,1527" 

♦ 01 

NM 

1,20200 

1.20000 

1 .20002 

1,20202 

1,00000 

60 

2.2062’ 

02 

1.1527* 

♦ 01 

NM 

1.00202 

1.00200 

1,00002 

1 .00200 

l.onuno 

61 

2.5122’ 

02 

1,1527* 

♦ 01 

NM 

1,20202 

1.20002 

1 ,20000 

1.00200 

I.UOOOO 

62 

2.5652’ 

02 

1,1527" 

♦«l 

NM 

1.20202 

1 ,20202 

1,00020 

1 .20200 

I.UOOOO 

61 

2.6162’ 

02 

1.1527" 

♦ 01 

NH 

1.2000C 

I.UOOOO 

I.UOOOO 

1 .211200 

I.UOUOO 

62 

2.6670’ 

02 

1,1527*' 

♦ 'U 

NM 

1,22202 

1.20202 

1,00200 

1,02202 

1.00020 

65 

2.6622’ 

02 

1.1527" 

♦ 01 

NM 

1,20000 

1 ,20202 

1.00000 

1.00200 

I.UOUOO 

66 

2,7212’ 

02 

1.1 527*' 

• 01 

NM 

1.00290 

1.02002 

1,00200 

1,20202 

I.UOOOO 

67 

2.7660" 

02 

1.1527" 

♦ 01 

NM 

l.UOUPO 

1,20002 

1.00200 

1 .oooOu 

I.UOOOO 

0 66 

2. 1192’ 

22 

1.1527" 

♦ 01 

NM 

1.20009 

1.20202 

i.oouoo 

1,00202 

1.02000 

66 

2.6702* 

02 

1.1527* 

♦ U1 

NM 

1. 20000 

1.20002 

1,20200 

I.OOUOO 

l.OOUUU 

70 

1.6210’ 

02 

1,1527’ 

♦ 01 

NM 

l.OOUOU 

1.20002 

I.oouoo 

I.OOUOO 

1.00000 

71 

2.67U* 

02 

1.1527’ 

♦ 01 

NM 

1,110000 

1,20202 

l.uiioi'io 

1 .onuou 

1,02020 

72 

2.667?’ 

0? 

1,1527* 

♦ 21 

NM 

1.20200 

1,20202 

1,02000 

1 .OOi'Oo 

1,02000 

71 

1.0210’ 

02 

1.1527" 

♦ 01 

NM 

1.22200 

1,22202 

I.UOOOO 

1 ,011000 

1 .0000(1 
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67  POINTS,  DELIA  AI  POINT  67 


1 

Y 

P/PD 

TO/TOD 

H/MD 

U/lK) 

T/ID 

hho/rhod«u/ud 

1 

u . ooog* 

♦60 

1 ,nooo"*iiu 

NM 

1 .(10681 

o.uouoo 

6.66660 

2.85109 

6.00600 

1.7126" 

.00 

1 ,91S2"*00 

NM 

1.0190} 

0.10589 

6.52B86 

2.5505B 

0. 22638 

3 

6.0060" 

-OO 

1.7200"t60 

NM 

1.02067 

a,5'iii() 

6.75575 

1 .80896 

6.39794 

4 

1.0039- 

-05 

0.(17V"+60 

NM 

1.02710 

0.57510 

6.76686 

1,77646 

0.4116/ 

5 

1.0703" 

-03 

u.osao'fou 

NM 

1.02209 

U. 60270 

6. /R7S9 

1,70/31 

6.46129 

6 

1.9152" 

-03 

o.808o"  + oij 

NM 

1.02670 

0.62671 

0,80826 

1 ,66341 

0.48592 

7 

2,1005" 

-01 

0.9973"t6C 

NM 

1.02689 

0,60061 

u.aiH65 

1,65411 

0.50698 

0 

2.7900" 

-01 

l,2}90“+60 

NM 

1.02081 

0.68751 

6.82962 

1.58960 

6.52152 

■» 

1.2250" 

-01 

!,o88t"tOU 

NM 

1.01610 

0.67066 

6.85938 

1 .54792 

6,54226 

to 

1.6576" 

-01 

l.i090"+00 

NM 

1.029*2 

0.68151 

0.60970 

1,55465 

6,54658 

1 1 

0.0890" 

-01 

5,8071»  + Ot) 

NH 

1.02689 

0.69(16} 

0.86010 

1 ,51568 

6.56747 

12 

0.5212" 

-01 

6.0581"t00 

NM 

1.01719 

0.71231 

0.86128 

1.47550 

0.58641 

13 

0.9510" 

-01 

6,1280"*no 

NH 

1.01599 

0.72905 

0.87565 

1,44106 

6,60766 

U 

5.1808* 

-01 

6.5oeo"»oo 

NM 

1.02026 

0.70111 

0.88691 

1 .42142 

0.62333 

IS 

5.0166" 

-01 

6.7710"400 

NM 

1.02490 

0,78685 

0,89617 

1 ,40268 

6.63904 

l6 

6.2718" 

•01 

7.0197"*no 

NM 

I.UI191 

0.77197 

6.96185 

1.38685 

6.66445 

17 

6.7056" 

-05 

7.291T"*no 

NM 

1.01966 

0.78767 

0,91192 

1,34036 

6,68635 

10 

7.1170* 

-03 

7.1119"t00 

NH 

1.01429 

0.8m  J7 

0.91710 

1.30968 

6. 70025 

10 

7.1692" 

•01 

7.6121"*no 

NM 

1.01782 

0.80822 

0.92228 

1 .10217 

0.70826 

20 

6.0010* 

-01 

7.8949"*00 

NM 

I.UI290 

0.82192 

0.92746 

1.27131 

0.72819 

21 

0,0128" 

-01 

B,I055"*00 

NM 

1.00877 

0.B1562 

0.93264 

1 .24571 

0, 74868 

22 

B.B606* 

-01 

0.1905"*00 

NM 

1.01680 

0.88959 

0.94819 

1,21676 

6.77927 

23 

V.2060" 

-01 

8.0505*»00 

NH 

1.01108 

0.87129 

0.91117 

1.19181 

6.79991 

20 

9.7282" 

-01 

9.0082"700 

NM 

1.01021 

0.88186 

0.98815 

1.17694 

6.81444 

2S 

1.01B5* 

-02 

9.1029"*00 

NM 

1.00866 

O.V8068 

0.9617} 

1 .14489 

0.841V6 

26 

1.0617" 

-02 

0.6ll0"t00 

NH 

1.00682 

0,91018 

0.96891 

1.12282 

0,86292 

27 

1.1009" 

-02 

o.7011"»00 

NM 

t.UllOO 

0.92121 

0.97409 

i.iieos 

6.87124 

20 

i.toat" 

-02 

l,0002*tfll 

NM 

I.OtlUl 

0. 91181 

0.97927 

1,10119 

0,88607 

29 

1.1911" 

-02 

l.0211"4Ol 

NH 

1.00016 

0.90178 

0.97927 

1,08121 

6,90572 

30 

1,2100* 

-02 

t.0155*»Pl 

NM 

1.00900 

0.90861 

0.984411 

1.07696 

6.9141 1 

11 

1.2776" 

-02 

l.n098"70t 

NH 

1.00112 

0.98508 

0.98446 

1.06117 

6.92736 

32 

1.1208* 

-02 

1.07IO*»0t 

NM 

1.00581 

0.96575 

0.98966 

1.05007 

6,94245 

11 

1,1661* 

-02 

1.0911*»0l 

NM 

1.00786 

0.97601 

0.99482 

1.01888 

6.95759 

10 

1 .0097* 

-02 

i.ia«o*40i 

NM 

1,00282 

0.98288 

0.99482 

1.02445 

6.97108 

11 

1,0129" 

-02 

1.1110*701 

NM 

0.99990 

0.98*10 

0.99482 

1.01711 

0,97786 

16 

1.0961" 

•02 

I.U10*70t 

NM 

0,99990 

0.98610 

0.99482 

1.01715 

6,97786 

17 

1.5142" 

-02 

I.I220"*01 

NM 

1.00771 

U.9B971 

1.09000 

1.02087 

6.97916 

10 

1.1120" 

-02 

l,l302**fll 

NM 

1.00112 

0,99111 

1.00000 

1,01184 

6,98615 

19 

1.6216" 

-02 

I.l302"t01 

NH 

1.00112 

0.99115 

1.09000 

1.01184 

6.98*15 

00 

1.6688* 

•02 

l,1102*701 

NM 

1,00112 

0.99118 

l.OOOOO 

1.01184 

6.9*615 

01 

1.7120" 

-02 

l.ll02*tUl 

NH 

0.99071 

0.99111 

0.99482 

I.OOllO 

6.99149 

02 

1.7177* 

•02 

1,t012"7"l 

NH 

1.00080 

1,00000 

t.ooono 

t .00000 

1.00000 

01 

1.B009" 

•02 

i.ioia*70i 

NM 

l.OflOOO 

1.00000 

l.OOOOO 

1.00006 

1.00000 

00 

1,6000" 

•01 

t.l012*701 

NM 

1,00000 

l.OODDO 

1.00000 

1,00080 

l.OOOOO 

41 

l.BB72* 

•02 

1.1082*701 

NH 

1.00000 

i.onono 

1.00000 

l.OOOOO 

l.OOOOO 

46 

1.9100* 

•02 

1.1012*701 

NM 

1.00000 

1.00080 

l.OOOOO 

1,00000 

1.00000 

47 

1.9716" 

•02 

1.1012*701 

NM 

1.00000 

l.OOOOO 

l.OOOOO 

1.00000 

l.OOOOO 

00 

2,0168* 

•02 

1.1082*701 

NM 

t.oouoo 

l.OOOOO 

l.OODDO 

1,00000 

1.00000 

49 

2.0109" 

•42 

I,I082"70I 

NH 

1.00000 

1.00000 

l.OOOOO 

1,00090 

I.OOOOu 

10 

2,1017" 

•02 

1.1082*701 

NM 

t.oouoo 

l.OOOOO 

l.OOOOO 

I.OOoUO 

l.OOOOO 

11 

2. 1408" 

•02 

1.1082*701 

NM 

1.00000 

1,00000 

l.OOOOO 

1.001(00 

1.00000 

12 

2.1607* 

-02 

1,1082*701 

NM 

1. 00000 

i.onuno 

1.090(JO 

1,00000 

1,00000 

11 

2.11079* 

• 02 

1,1012*701 

NM 

1.00000 

t.oouoo 

1.06000 

i.nouou 

1,00000 

14 

2.0116" 

-02 

1,1082*701 

NM 

1. 00000 

1.00000 

1,09000 

1,00000 

uoouoo 

11 

2,0968* 

•02 

1,1012*701 

NM 

1,00000 

1,0(1080 

1.00000 

1 ,00000 

l.oOOOO 

16 

2.1000" 

•02 

1,1082*701 

NM 

1.00000 

1,00080 

l.OOOOO 

1.00000 

1,00000 

17 

2,1908* 

•02 

1,1012*701 

NM 

1.00000 

1,00000 

l.OOOOO 

l.OOOOO 

1,00000 

SO 

2.2780" 

•01 

1,1082*701 

NH 

l.VOOCO 

1.08088 

1.00000 

1,06000 

i.OOOOO 

19 

2. 1216* 

•02 

1.1082*701 

NM 

l.OOOOO 

1,08000 

1.00090 

1,00000 

i.uouou 

60 

2,1920" 

-02 

1.1082*701 

NM 

t.uouoo 

1. 08000 

1.03000 

1,00000 

1.00000 

61 

2.2112* 

•02 

1,1082*701 

NM 

1,00000 

1,00009 

1,09600 

l.OOOOO 

l.UOODO 

6r 

2.6U2* 

-02 

1.1082*701 

NH 

l.OOOOO 

1,00800 

1,00000 

1.00006 

1.00000 

61 

2.6670" 

-02 

1,1082*701 

NH 

1,00000 

l.OOOOO 

l.OOOOO 

l.OOOOO 

I.OOOOO 

60 

2.7178* 

-02 

1.1082*701 

NH 

1,00000 

1,08000 

1,00000 

1,00000 

1.00000 

61 

2.7686* 

•02 

1,1082*701 

NM 

1.00000 

1,00000 

1.00000 

1,00000 

I.OOOOO 

66 

2. 7900" 

-02 

1.1082*701 

NM 

1.00080 

1,00090 

1.00090 

1,00000 

1.04000 

0 67 

2.8008" 

• 02 

1,1082*701. 

NM 

1.00000 

1.00000 

l.ooouu 

1,00006 

1,00000 

INPUT  VARIABLCI  T,M,U  AtOUHC  PiRO 


7601.C-4 


760101401  VAS 


PHOFtUt  TABULAIION  7J  HOINTS,  DELTA  AT  POINT  71 


I 

Y 

PT2/P 

P/PD 

TO/TOO 

M/MD 

U/llO 

T/TO 

RH0/0H00»J/UD 

1 

O.OOOO'YOO 

1 .0000*YOO 

NM 

1.04611 

o.onooo 

0.00000 

2,87927 

0.00000 

2 

l.kl22“-04 

2.1786"*00 

NM 

1.01119 

4.4U201 

0.54794 

2.21200 

0.27011 

1 

(1. 124fc*-04 

S.50fc7"400 

NH 

1.01099 

0.52027 

4.72|6<> 

1 .92395 

0. 17909 

0 

9,U170"-04 

4,1100**00 

NM 

1.02191 

0.SB106 

0.77120 

1.7709k 

0. 41670 

1.1709“-01 

4.9110**00 

NM 

1.02600 

0.99797 

0.78866 

1,7194/ 

0.05319 

t 

1 .417k’-0J 

4.7kl6**00 

N‘> 

1.01990 

0.61486 

0.74897 

1 .66690 

0.47118 

7 

1.70k9«-01 

4.9021**00 

NM 

1.02614 

0.62904 

0.00924 

1.67662 

0.46266 

8 

1.97kl"-0J 

9.09S4**00 

NM 

1.02629 

0.69091 

0.61999 

1.64760 

0.49744 

9 

2.2454"-0l 

9.1161**00 

NM 

1.02104 

0.69941 

0.62990 

1.6011b 

0.91760 

to 

2.S12I’«01 

S.41T8**(10 

NH 

I.V2IT9 

0.66216 

0.61909 

1.59017 

0.92907 

11 

2.7kSk''-01 

9.9694*400 

NM 

1.02949 

0.67210 

0.64916 

1.96111 

0.91466 

12 

1.0460*>01 

9.7411**00 

NH 

1.02494 

0.68241 

0.69092 

1.99126 

0.94797 

11 

1.1274‘«01 

9.9921*tno 

NH 

1.01919 

0.69549 

0.69967 

1.91169 

0.9660m 

U 

1.56t4’>01 

6.1II7‘*00 

NH 

1.02197 

0.70606 

0.66996 

1,90420 

0.97571 

IS 

i.ikoe’^os 

6.3260**00 

NH 

1.01962 

0.71999 

0.67111 

1.46994 

0,99442 

u 

4.U4e*-oi 

6.4929**00 

NM 

1.02477 

0.72971 

0.66144 

1.49901 

U.404IJ 

17 

4.1942’>U1 

6.7169**00 

NH 

1.01746 

0.74124 

0.66660 

1,42296 

0.62107 

16 

4.6462*-01 

6.9442**00 

NM 

1.02291 

0.79676 

0.69691 

1.4047U 

0.61891 

19 

4.9276"-0» 

7.I762**00 

NM 

1.01636 

0.77027 

0.90206 

1,17147 

0.69771 

20 

9.2070*-01 

7.2917**n0 

NM 

1.01929 

0.77701 

0.90722 

1. 16117 

0.66992 

II 

S.4kl0*-01 

T.S1I9**00 

NH 

1.01192 

0,79094 

0.91237 

1.111*7 

0.60496 

22 

5.7404--01 

T.S9?o**no 

NH 

1.02126 

0.79192 

0.91791 

1.11962 

0.66696 

21 

9.9944"-01 

7.71J2**00 

NH 

l.otlio 

0.60066 

0.91791 

1. 11118 

0.69671 

24 

k.lTlB'-Ol 

7.6969**00 

NM 

1.01291 

0.61U81 

0.92266 

1.29496 

0.71290 

2S 

6,S276*>01 

6.0207**00 

NH 

1.01604 

0.81797 

0.92764 

1.2679m 

U.7204U 

26 

6.6072''>01 

6.2061**00 

NM 

1.01984 

0.62770 

0,91299 

1.27099 

0.71410 

27 

7.0Skk*-01 

6.3962**00 

NM 

1.01566 

0,63764 

0.91814 

1.29177 

0.7462* 

26 

7..\40k**01 

6.S261'*00 

NM 

1.00662 

0.64499 

0.91814 

1.21179 

0.76017 

19 

7 .6200‘’-01 

6.7200**fl0 

NH 

1,00909 

0.69471 

U. 94110 

1.21798 

0.77446 

10 

(.B740"-fll 

6.7631**00 

MH 

1.01699 

4.69811 

0.94849 

1.22169 

0.77*17 

11 

6.IS14>>01 

6.6909**00 

NM 

l.Utlll 

0.66149 

0.94649 

1. 21209 

U.  76249 

12 

6,4974">C1 

9.I6I1**00 

NM 

1.00720 

0.67616 

0.99161 

1.17861 

0.00906 

11 

6.66k8''*01 

9.3199**0(l 

NH 

1.01193 

0.66514 

0.99876 

1,17126 

0.61716 

14 

6.9662'«U1 

9.1199**00 

NM 

1.01191 

0.66914 

U. 99676 

1.17126 

0.61716 

IS 

9.2202*<01 

9.9869**00 

NH 

1.00996 

0.69669 

0.96192 

1.I9U94 

0.81760 

16 

9.494k"-01 

9.966f'*00 

NM 

1.00996 

0.69669 

0.96192 

1.1909k 

0.61760 

17 

9.7Slk"-01 

9.7911"*00 

NM 

I.UtlOl 

0.90676 

0,96907 

1.11708 

0.69229 

16 

1 .0011*«U2 

9.0624**fl0 

NM 

1.00796 

0,91216 

0.96907 

1.12867 

U. 69694 

19 

l.»267*-02 

1 ,0002**01 

NM 

1.01266 

0.91692 

0.97421 

1.1240k 

0.66879 

40 

U0Skk‘*02 

t.U2ll**fll 

NM 

1.01449 

0.92909 

0.97918 

1.11128 

0,66111 

41 

l.9646’-42 

i.om**oi 

NM 

1,00664 

0.91961 

0.97916 

1.09924 

0.64416 

42 

l.liun*«02 

1 .0496'*01 

NM 

1.00299 

0.94297 

0.979111 

1.07464 

0.40714 

4} 

l.l»79«-02 

1,0642**01 

NM 

1.00791 

0.94912 

0.96494 

1.0799k 

0.91917 

44 

l.lklS"«02 

l.07(4**Ol 

NH 

I. 00919 

0.9H7D 

0.96494 

1.0679m 

0.921*0 

4S 

l.l911*-02 

1.0699**01 

NH 

t.ototo 

0.99946 

0.96969 

1.116401 

0. 91019 

4k 

1.2I67**02 

1.1006**01 

NH 

1.00461 

0.96622 

0.96969 

1,04418 

0.94)10 

47 

1.2646*«02 

1.1060**01 

NM 

1.00216 

0.96999 

0.96V69 

1.II4I68 

0.94991 

46 

l.2T2S*-0l 

1.1194**01 

NH 

1.00997 

0,97297 

0.99469 

1.04947 

0.99196 

49 

1.2979*-02 

1.1226**01 

NH 

1.00719 

0.97619 

0.99469 

1.01824 

0,49620 

so 

1.12S9'-02 

1.1102**01 

NM 

1.00479 

0,97971 

0.94469 

1,01109 

0.96464 

SI 

i.mi’-o2 

1.1492**01 

NH 

0.99964 

0.96649 

0,99469 

1.1)1 702 

0.97620 

S2 

1.1792". 02 

I.1492**01 

NH 

0.99964 

0.96649 

0.99465 

1.01/02 

0. 97620 

SI 

1 .4046". 02 

I.I927**91 

NH 

1.00746 

0,96966 

I.OOOOll 

1.02098 

0,97981 

S4 

1.4126**02 

I.I69}‘«0| 

NH 

1.00496 

0.99124 

I.OODAll 

1,01169 

0.9669) 

SS 

1. 4609*. 41 

I.I601**0| 

NM 

1.00496 

0.99124 

1 , 00000 

i.ni 169 

0.96491 

Sk 

I.46S9*«02 

l,l601**ni 

NH 

1,00496 

0.99124 

1 .nuDOU 

1.01169 

0.96693 

S7 

l.SI}l*>92 

I.l601*t0| 

NH 

1.40496 

0.99124 

1 .uiiAOg 

1.11 1169 

0.966'/} 

S6 

I.S192".02 

l.l601**ni 

NH 

1.00496 

0.99124 

l.oonno 

1,01169 

0.96691 

S9 

I.S672*-02 

I.1676**0l 

NM 

1.40247 

0.99662 

1 .omino 

1.00674 

0.99129 

kO 

l,S9SI"-«2 

l,l794>*ni 

NH 

I.4OC0O 

t.onvno 

l.oonno 

l.ooooo 

1.00000 

kl 

1.6209*-02 

1.1794**0| 

NH 

1,00000 

I.OOOOP 

1 .00000 

1 .OOOOU 

l.ooooo 

62 

l.k46S".fl| 

l.T794"*01 

NM 

1.40000 

l.onoou 

l.ooooo 

l.ooooo 

1.00000 

61 

1.6719”. 02 

1.I794"*01 

NH 

1.40000 

i.ooonu 

1.01)000 

1.00000 

1.00000 

64 

1.70ie*«02 

1.1T94**0| 

NH 

1.00000 

1,0001)0 

l.goooo 

1 .onoOii 

1,00000 

69 

1.7272".02 

t.l7»4“*01 

NH 

1.40000 

l.OOODo 

i.onono 

1,00000 

l.onoou 

6k 

I.7SSI **92 

I.I794"*01 

NM 

1.40000 

1.04000 

1,00000 

1 .OOOOO 

1 .I'OOOO 

67 

1.7611**02 

1.I794“*01 

NM 

1.00009 

1.40000 

1 ,00000 

1,00000 

1.00000 

66 

1.6069*. 02 

T.IT94**«1 

NH 

1.00004 

1.40U00 

l.oonno 

1,00000 

l.ooooo 

69 

I.U164*.02 

I.1794**0l 

NH 

1,40040 

1,00400 

1.00(100 

I.onono 

l.ooooo 

70 

1,9090". 02 

1 .1794"*0| 

NM 

1.00000 

1.00000 

i.ooono 

l.noooo 

1.00000 

71 

2.0120*>02 

1,I794"*IH 

NH 

1.00009 

I.OOOOV 

l.ooooo 

1 ,00000 

l.ooooo 

72 

2. 1990*. 02 

1.I794**01 

NH 

1.00909 

1.04000 

1.00000 

1,00000 

l.ooooo 

71 

2.26a»'-02 

1.1794"*01 

NM 

1.00009 

1.40004 

l.ooooo 

1 .00000 

1 .oooou 

INI 


UT 


VAOIAUILI 


A9tUM|;  psI^D 


7601-0 


T60J0M09  VAS  PHOriuE  TABULATION  JA  POINTS,  DELTA  AT  POINT  3M 


I 

T 

PT2/P 

P/PO 

To/roD 

M/MO 

u/im 

T/IO 

RrtO/PHOO*U/UD 

1 

o.oooo"«oo 

l.OOOO"AOfl 

NM 

1.04164 

0.00000 

U. 00000 

2.07927 

o.ooooo 

2 

1,0160"-04 

2.016B"*00 

NM 

1.02916 

0,19471 

0.94124 

2.12798 

U. 21249 

} 

i.iri6"-oj 

4.6SI 4*A00 

NM 

1.02S55 

0.604TJ 

0.79181 

1.72112 

0.46066 

, A 

2.6A1(|"-0S 

S.n7S8"*«0 

NM 

1.01019 

0,61914 

0.81441 

1 .64429 

0.49511 

5 

1.4116"-01 

5,A217"*00 

N« 

1.01960 

0.67210 

0.04021 

1.96188 

0.53794 

6 

5.1816“-0J 

6.0A?3"*00 

NM 

1.02110 

C..09932 

0,06082 

1.91921 

0.56012 

7 

ii.ASIA'-Ol 

4.1125*TU0 

NM 

1.01991 

0.71622 

0.87111 

1.47919 

o.saaos 

B 

7.72I6"-01 

6.7SBS"*«« 

NM 

1,01647 

0.74124 

0.88660 

1.42296 

0.62307 

4 

S,99I6"-01 

7.iouo"*n» 

NM 

1.02412 

0.76191 

0.90206 

1.19909 

0.64624 

10 

t.0262"«02 

7.2S03"»00 

NM 

1,02276 

0.77169 

0.90722 

1.17910 

0.69975 

II 

l,l512*>-02 

7,6400*400 

NM 

1.02049 

0.79192 

0.91791 

1.11962 

0.60696 

IS 

l.2B02’-92 

«.004l"t00 

NM 

1,00796 

0.8<4|9 

0.92260 

1.20426 

0.71045 

11 

t,<t072*«a2 

4,2604*400 

NM 

1.01922 

0.82770 

0.91299 

1.27099 

0.714)0 

IS 

l.5142*-02 

S.SBOS*400 

NM 

1.01917 

0.84499 

0,94110 

1.24739 

0.79622 

IS 

1.66l2"-02 

8,9070*400 

NM 

1.01261 

0.86149 

0.94649 

1.21209 

0.76249 

16 

1.7SB2"-02 

4,P40I"400 

NM 

1.00678 

0.87818 

0.99161 

1.1706} 

0.00900 

17 

l,9IS2"-02 

4,SII1**«0 

NM 

1.00471 

0.89189 

0.99076 

1.19997 

0.02968 

IS 

2.0422*-02 

9,8S6I*400 

NM 

1.01072 

0.90878 

0.96907 

1.1)706 

0.09229 

14 

2.I692'«02 

1.0117*401 

NM 

I.O0V41 

0.92210 

0.97421 

1.11978 

0.07114 

20 

2.2962''-92 

1 .0421*401 

NM 

1.00842 

0.91981 

0.9T918 

1.09929 

0.69410 

21 

2.4212*-02 

1.0710*401 

NM 

1.00779 

0.94932 

0.90494 

1.07996 

0.91917 

22 

2.S400'-92 

1,1077*401 

NM 

1.00470 

0,96622 

0. 90969 

1.04918 

0.941)0 

21 

2,fjS70"-0? 

1,1100*401 

NM 

1.00727 

0,97619 

0.99409 

1.0 1824 

0.99820 

24 

I.IVAO’-Ol 

1,1491*401 

NM 

1.C021S 

0.98311 

0,99409 

1.02402 

0.97191 

2S 

2,92I0*>02 

1.1602*401 

NM 

0.99799 

0.98986 

0,99489 

1.0IU09 

0.98491 

26 

1.94S0'-02 

1.1674*401 

NM 

1.00494 

0.99124 

1.00000 

1.VI169 

0.98691 

27 

S.I7S0*«02 

1.1676*401 

NM 

1.00494 

0.99124 

1.00000 

1.01169 

0.98691 

2S 

1.1020*«02 

1.1811*401 

NM 

1.04000 

1.00000 

1.00000 

1.00000 

1.00000 

24 

S.4290'-02 

1.1811*401 

NM 

1.00000 

1.00000 

1.00000 

l.OOUOO 

I.OOOOO 

10 

l.SS60*«02 

1.1011*401 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

SI 

S,6S10*>02 

1.1811*401 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

12 

i,aioo'«o2 

1.1011*401 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

IS 

1.9170*-02 

1.1811*401 

NM 

1.00000 

1.00000 

1.00000 

1.00000 

1.00000 

D 14 

4,064C'*02 

1.1811*401 

NM 

1.00000 

1.00000 

1.00000 

i.ooooo 

I.ooooo 

INPUT  VARIAIi.es  Y,M,U  ASSUME  PaPD 
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